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@ When they tackled the development of a field forage harvester, Case 
engineers set their sights high. It had to be more than a corn silage har- 
vester with windrow attachment, more than a field hay chopper with 


row-crop attachment. 


From the start, they designed the Case Forage 


Harvester for BOTH row crops and windrows. 


They looked past the way-station ...hay-mow or 
silo... to the end of the line — milk in the pail and 
gains on growing animals. Their vision embraced 
both high feeding value per acre and high acreage 
per hour to reach the over-all goal of more nutrients 
per man-hour. 


Because tractor power sets a ceiling on field 
capacity, the Case Forage Harvester makes use of 
power-saving principles developed by years of ex- 
perience. One is the straight shear cut of the Case 
knife-wheel, which simplifies sharpening of knives 
and adjustment of cutting edges, also reduces fric- 
tion loss. Another is structural strength without un- 
due weight, verified with electric strain gauges in 
arduous field tests. 


Because leaf-saving is the key to nutrient value 
when putting up cured hay, it must move from 
windrow to machine with minimum disturbance. 


The pick-up of the Case Forage Harvester works 
with the same gentle action as that of the famous 
Case Slicer-Baler, used by more farmers than any 
other. 


With the power of a fast 3-plow tractor, such as 
the Case “DC”, one man takes up, chops and loads 
a 7-foot windrow of heavy hay... wilted for silage 
or cured for barn storage... under most conditions 
at the same swift pace as tractor-powered mower 
and rake. Changing to the row-crop unit, he cuts, 
chops and loads 12 to 16 tons of good corn ready 
for hauling to the silo. 


Harvesting every kind of forage feed, and also 
combined straw for bedding, this one machine holds 
down the investment per crop acre. It helps to get 
high feeding value per acre of crop. Most vital of 
all, it serves the dominant need in modern farming 
— high yield per man. J. I. Case Co., Racine, Wis. 
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At regular intervals, production samples of all Rex 
Pressed Steel Detachable Chain are tested for ultimate 
strength. Thus, you are assured of consistently getting the 
advantages of the greater load capacity of Rex Chains. 


In this test, the machine gradually applies an increasing 
load to a sample of chain, and the load is precisely weighed 
through a sensitive balance. 


This check verifies the uniform strength which the finest 
machinery and manufacturing techniques have built into Rex 
Chains. Made of special analysis strip steel, the links are pre- 
cision cut, formed, and assembled. Accurately controlled heat 
treatment instills long life and durability. The last step is rigid 
inspection for pitch, strength, and uniformity. 


Then, and only then, is Rex Pressed Steel Detachable Chain of- 
fered to designers, engineers, and users of agricultural equipment as 
the finest in field performance. 


For all the facts, call your local Rex Field Office, or write to 
CHAIN BELT COMPANY, 1680 WEST BRUCE STREET, MILWAU- 
KEE 4, WISCONSIN. 
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EDITORIAL 


Basic Engineering Courses 


- THE flurry of interest in reorganizing professional agri- 
cultural engineering curriculums caused by recent develop- 
ments in the academic administration of these curriculums, 
it is to be hoped that agricultural engineering departments of 
iand-grant colleges and universities will not lose sight of two 
basic engineering courses — shop and technical drawing. 

Just before World War II, when other engineering curricu- 
lums were being overhauled under the ECPD accrediting 
stimulus, many of these engineering departments were led to 
an unwise decision. Shop and drafting courses, it was argued, 
were being taught to develop manual abilities and _ skills; 
such vocational courses had no place in a university cur- 
riculum designed to graduate professional engineers. In many 
institutions these courses were dropped. 

Shop courses acquaint the student with tools and mate- 
rials of production. Drafting is a simplified language essential 
to engineering. It is difficult to conceive of an engineer- 
ing job where both are not used to some extent. The solu- 
tion may be in changing the objectives and presentation of 
the courses, rather than in eliminating them. 

In the mechanical engineering department of one of the 
western institutions, the machine shop course has been orient- 
ed to teach proper specification of materials for critical ma- 
chine parts,, selection of necessary machine tools for pro- 
duction, production costs including both labor and material, 
and wise labor relations. Classes were divided into small 
work groups, each being assigned a blueprint plan for a ma- 
chine part of suitable type and fabrication difficulty. Each 
group reported on the proper material specification, required 
tooling, and production costs for a specified output. Plan 
reading, machine operation techniques, working to specified 
dimension tolerances, and such skills were by-products of the 
study. Each group worked through the list of required proj- 
ects as rapidly as their combined abilities permitted. 

A similar approach might be developed for individual 
student work in the drafting room. Optimum benefit might 
result if drafting room and shop were related so the student 
would study the manufacturing techniques of the parts he 
had designed. 

Graduates from such courses should excel in their judg- 
ment of design, materials, tools, and workmanship. They 
should have acquired the basis for a sympathetic understand- 
ing of labor and of apprentice training. They know some- 
thing of time-and-motion studies, production efficiencies, pay- 
rate scales, and over-all production costs. 

Men with such abilities are needed in professional agricul- 
tural engineering. 

J. DEweEy LONG. 


Opportunity versus Security 


‘“*HERE has been a slow-but-sure growth of willingness 
to trade opportunity for security in America.” 

That recent statement by a responsible business man* sum- 
marizes a live economic, social, and political question. 

He was referring to indications that increasing numbers 
of our people are counting more on government benevolence 
and guaranteed minimums, than on their own ability to rec- 
ognize and make the most of opportunities on their own merit, 
initiative, and service in private enterprise. 

The question is of particular importance to young engi- 
neers. It will influence their daily work, their professional 
progress, and their personal lives. And they will have oc- 
casion to influence thought on the question. It will be a major 
factor in the personal relationships through, by, and for which 


_ engineering is applied. 


Physical, biological, and economic problems of security 
and opportunity have been complicated by a mass psychology. 


*Wm. E. Robinson, business manager, New York Herald-Tribune. 


Public attitudes toward these matters are changing, for better 
or worse. Some action will result. Will it amount to wander- 
ing in the wilderness, or can we find some guide posts to 
genuine progress? 

What do we actually know about the question? Is it 
enough to provide a basis for intelligent action? Is the matter 
one to which objective scientific and engineering thought and 
investigation can be applied with reasonable hope of clarify- 
ing conditions, objectives, and means? 

What do we know about opportunity? Has it ever been 
more or less than a human problem or group of problems, 
recognized or unrecognized, with some better or best possible 
answers waiting to be worked out? In the past, have oppor- 
tunities been more numerous, more easy to recognize and 
analyze? Were they developed without taking risks and over- 
coming obstacles? 

Is there any lack of human problems in our world today? 
Has the nature of our work so changed that there is no hope 
of finding better answers to our present problems? 

Has man ever had more information, better tools, more 
freedom, or otherwise better conditions for working on some 
of these problems than exist in the United States today? 

Can we learn how to recognize opportunity? Can the re- 
lationship between human needs, conditions, means, proce- 
dures, and returns be reduced to a general formula? Is 
there any characteristic pattern to the thinking and actions 
of men who are notably successful in free enterprise? It is an 
intriguing possibility, apparently worth further investigation. 
It might prove to be one important guide post to progress. 

What do we know about security, as a state of mind, and 
as a set of conditions favorable to the individual human or- 
ganism? 

As a subject in the mind, it appears to be a normal and 
natural objective related to the strong instinct for self-preser- 
vation. We want to insure for an indefinite period our con- 
tinued existence and the continuing satisfaction of our other 
instincts, hopes, desires, purposes, and pleasures. 

A measure of security in one matter may help us to con- 
centrate our efforts more effectively on some other problem. 

But is a well-satisfied sense of security more than an il- 
lusion, a will-o’-the-wisp? Is the satisfied or the unsatisfied 
desire for security worth more to us? 

What do we know about security as a condition or set of 
conditions favorable to the individual human organism? Have 
we identified all of the important factors involved? Have we 
measured, analyzed, or correlated them? Can we relate them 
to the specialized security needs of various individuals at 
various stages in their lives? Do we have even a rough idea 
as to the extent or amount of security which may be actually 
beneficial to an individual? Could we recognize a point be- 
yond which further security would only lead to degenera- 
tion? How thick and how soft should the padding be in a 
padded cell? Or in our own everyday world? 

Do we really want security as much as we sometimes be- 
lieve? How about the unnecessary risks in which many of 
us indulge, in one form or another? How about seiiiion, 
crime, personal recklessness, and various other forms of thrill 
seeking? Do we have a psychological need to take a chance, 
occasionally or often? 

Why do so many of us seem to prefer to bet on anything 
other than our own abilities? Isn’t a reasonable bet on your- 
self the kind of a risk in which you can do the most to im- 
prove the odds? Can we learn to be more discriminating in the 
risks and odds we will accept? 

Can more of us learn to recognize, analyze, and act on 
opportunities? Can more of us arrive at a more realistic view 
of security and risk? Can we develop enough gumption to 
enter, and enough confidence to bet on ourselves to win, place, 
or show in the race for security through economic production 
and genuine service? If we can, the demand for security doles 
may be reduced and the means increased for providing them 
to those genuinely unable to provide for themselves. 
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Effect of Environment on Heat Loss from Swine 
By C. F. Kelly, Hubert Heitman, Jr., and Jack R. Morris 


MEMBER A.S.A.E. 


S A part of an interregional program for increasing the 
knowledge of the effect of temperature, relative hu- 
midity, space, light, and other housing factors upon 

the growth, health, and production of livestock, a cooperative 
study was initiated in 1946 by the University of California 
and the Bureau of Plant Industry, Soils, and Agricultural En- 
gineering of the U.S. Department of Agriculture. The effect 
of various types of shades on the weight gains, physiological 
reactions, and health of beef cattle is being studied at the Mel- 
oland Field Station near El Centro in the Imperial Valley of 
California. A preliminary report on this work was presented 
at the ASAE Pacific Coast Section meeting at Yuma, Ariz., in 
February, 19481*. The well-being and heat production of hogs 
and their efficiency in the use of feed, is being investigated un- 
der controlled environmental conditions in the psychrometric 
chamber on the College of Agriculture campus at Davis. The 
work has two main objectives, namely, determination of (1) 
the rates of gain, use of feed, and physiological reactions of 
hogs under various environmental conditions, and (2) the rate 
of heat loss by the animals under similar environmental con- 
ditions. Progress made in this latter phase of the study is dis- 
cussed in this paper. 

The amount of heat and moisture lost from swine must be 
known if a workable ventilation system is to be designed, as 
the heat given off by the animals is usually expected both to 
warm the building and furnish motive power for moving fresh 
air through the structure. The moisture given off by animals 
through the lungs and skin and by urine and feces imposes a 
load on the heat supply as a large part of it must be removed 
by the ventilating system. The water lost through the lungs 
is already vaporized but water in liquid form must be vapor- 
ized at a cost of about 1,050 Btu per lb removed. 

Available literature gives little information on heat loss 
from swine under environmental conditions. Mitchell and 
Kelley? made an analytical study of the energy requirements 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engi- 
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Fig. 1 View of interior of psychrometric chamber, with cage for instruments 
shown on the left 


of swine and estimated the heat production for any particular 
age and weight by totaling the energy expended via basal me- 
tabolism, muscular activity, and heat increment of feed. The 
effect of environment on the heat loss could not be taken into 
account. Miller, Ashby, and Zeller? have summarized this in- 
formation in U.S. Department of Agriculture Circular 701, 
“Hog Housing Requirements”. Capstock and Wood‘ investi- 
gated the effect of environmental temperature on the basal 
metabolism of one barrow but the data as published were not 
suitable for structures design purposes. The same can be said 
for the fasting metabolism studies of Deighton’. 

The engineer can consider the measurement of heat loss 
from hogs and other farm animals as a problem in heat trans- 
fer. The hog, to put on weight or even to maintain its weight, 
must consume large amounts of feed. Part of the feed is used 
to build up body tissues, but the greater part of it is eventually 
discarded to the environment in feces, urine, and heat. 

As much as 30 per cent®:? of the gross energy of the feed 
may be dissipated as heat. Four avenues of heat dissipation 
are available to the animal for cooling itself—conduction, con- 
vection, radiation, and evaporation. The first three depend on 
the difference between the surface temperature of the animal 
and the temperature of the air and of the surroundings to con- 
trol the heat loss rate. As the environmental temperature in- 
creases the animal’s surface temperature also increases, but at 
a slower rate. The difference between the animal’s surface 
temperature and the temperature of the air and the surround- 
ings then becomes less and less, and it becomes more difficult 
for the animal to lose, through the skin, the amount of heat 
necessary to retain a normal body temperature. In an effort to 
keep a normal temperature, the animal then cuts down on its 
feed intake and increases its rate of respiration. Finally, be- 
cause the hog is unable to dissipate all the heat, a part of it 
must be stored, with a consequent increase in body temperature. 

The psychrometric chamber available for the study is 9x14 
ft and 7 ft high. The floor is about 2 in of concrete laid over 
6in of cork. The walls and most of the ceiling are covered 
with tarnished galvanized 
sheet iron. Four double- 
thickness windows in the 
ceiling give a glass area of 
35 sqft. Incandescent lights 
are hung above these win- 
dows. Air, conditioned to 
the desired temperature and 
relative humidity by equip- 
ment in the basement di- 
rectly below, enters the 
chamber through four in- 
lets, one in each corner of 
the room near the ceiling, 
and leaves through two 
outlets on one side of the 
room placed slightly lower 
than the inlets. 

The psychrometric cham- 
ber is enclosed within an- 
other room, leaving an out- 
er chamber varying from 2 
to 5 ft in width completely 
around the inner chamber. 
This outer chamber is 
equipped with brine coils 
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and air circulation so that by careful manual control the tem- 
perature of the outer chamber can be kept at almost the same 
temperature as the inner chamber. Although the control is 
not good enough to allow the heat loss through the wall to be 

. measured by temperature differences, it does allow the temper- 
ature of the walls, ceiling, and floor to be kept within one or 
two degrees of the air temperature. The tests with hogs have 
been conducted under the condition, as closely as could be ob- 
tained, of the mean chamber surface temperature equalling the 
air temperature. A view of the interior of the chamber is shown 
in Fig. 1. 

The psychrometric chamber is neither a calorimeter nor a 
respiration chamber. It is only a means of obtaining the de- 
sired environmental condition. It is therefore necessary to use 
other methods of determining the heat loss. The heat loss by 
evaporation from the lungs will be obtained by fitting a mask 
to the animal and catching the expired moisture, or by placing 
the animals in a small respiration chamber and analyzing sam- 
ples of the expired air. This part of the study has not yet 
been undertaken. Heat loss rates by radiation, convection, and 
conduction have been measured at environmental tempera- 
tures between 40 and 100 F (degrees Fahrenheit), however, 
and the methods used and results will be discussed here. 


The total rate of heat loss by radiation and convection from 
the hog’s surface was measured by a small heat-flow meter 
pressed firmly against the hair and held in place until temper- 
ature equilibrium was reached. These instruments, 3/64 in 
thick and 2 in square, were developed at the illumination lab- 
oratory of the University of California at Berkeley. This meth- 
od of measuring heat flow has the advantage of being fast and 
of allowing the loss from various parts of the animal to be 
measured separately. The same instrument was placed be- 
tween the animal and the floor to measure the rate of heat loss 
to floor by conduction. The meter was always held in place 
at least 5 min and sometimes as long as 20 min. The radiation 
loss alone was measured by a Hardy dermal radiometer, an 
instrument that compares the amount of energy being emitted 
from the skin or animal surface with that being emitted from 
a surface of known temperature and emissivity’. A fine wire 
thermocouple was used to determine surface temperatures of 
the walls and floors of the chamber, and under and over the 
hair of the animals. 


The output of each of these instruments was either record- 
ed by an Esterline- Angus recording milliameter used in con- 
junction with a Weston photoelectric millivoltmeter, or was 
read directly on a Leeds and Northrup No. 8662 potentiometer. 


Four hogs, two gilts and two barrows, were placed in the 
chamber in January, 1947. After a “gentling” period of three 
weeks at 70 F, to get the animals accustomed to the workers, 
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Fig. 3 Rates of heat loss by the heavy-weight hogs at various 
environmental temperatures: A, radiation plus convection losses 
as determined by heat-flow meter; B, fadiation loss, as deter- 
mined by Hardy dermal radiometer. Regression 
equations are also shown 


Fig. 2 Instruments used in measuring rates of heat loss from animals’ 
surface: A, heat-flow meter on handle; B, heat-flow meter in plastic 
envelope for conduction loss measurements; C. Hardy dermal radiometer 


their new quarters, and the necessary handling, a series of ob- 
servations of the physiological reactions and the heat loss by 
radiation and convection, were made. The hogs averaged 133 
lb each in weight at this time. The air temperature and tem- 
peratures of walls, ceiling, and floor were then raised to about 
80 F, and after 3 or 4 days at this condition the heat loss mea- 
surements were made again. After approximately a week at 
80 F, the environment was increased to 90 F for a week, and 
then to 100F. After a week at 100F, the animals were al- 
lowed a recuperative period of 14 days at 70 F and then kept 
at each of the lower temperatures of approximately 60, 50, 
and 40 F, in that order, for one-week periods. 

At the end of tests the animals averaged 265 lb in weight. 
The reaction of lighter weight hogs to their environment was 
determined with a group of four animals, two barrows, and 
two gilts, placed in the chamber in July, 1947, at an average 
initial weight of 75 lb. The air temperature was changed by 
approximately 10-deg increments every week through the range 
from 70 to 114 F. The final average weight was 102 lb. A new 
group of hogs, averaging 70 lb, was then used for the inves- 
tigations of the effect of the lower temperatures between 70 
and 40 F. This group averaged 144 lb in weight at the com- 
pletion of the test. 

All factors that might affect the animals, except air, wall, 
and floor temperatures, were maintained constant throughout 
the tests. Relative humidity was kept as close to 50 per cent 
as was possible with the air-conditioning equipment, and air 
motion at the hog level was low, varying between 20 and 30 
fpm. The air in the chamber was changed one and one-half 
times each minute. Floor space per animal, excluding feed and 
water troughs, was 27sq ft. Light from incandescent bulbs 
above the windows in the ceiling gave an average of 5 foot- 
candles in the center of the floor. These were turned on when 
the animals were fed in the morning, about 8 a. m., and off at 
the time of the evening feeding, around 4:30 p.m. Water was 
available at all times and the animals were fed all of a stand- 
ard ration, based on barley, that they would clean up twice 
a day. No bedding was used. The chamber was cleaned twicc 
a day and lime sprinkled on the floor to pick up the urine 
that did not drain off. 

All of the observations with heat-flow meter and radio- 
meter were made with the hogs relaxed and either lying on 
their sides or bellies. As the animals at the lower tempera- 
tures were restless, considerable time usually had to be spent 
with them before they would allow the readings to be made. 
At the lower temperatures, therefore, fewer observations were 
made than at the higher temperatures, especially with the heat- 
flow meter. Observations with the radiometer and touch ther- 
mocouple were made at seven different places on the animal's 
surface — withers, back, rump, shoulder, side, ham, and belly, 
in that order. An attempt was made to follow the same plan 
when using the heat-flow meter, but the animal usually would 
not lie still for more than two or three readings at a time. 
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The results of the observations with the heat-flow meter 
held on the animal’s surface and with the radiometer are 
shown in Fig. 3. The average rate of heat loss from each 
hog is shown, but the regression lines, as determined by the 
method of least squares, are based on the average for the four 
hogs. It is interesting to note that hog No. 64 tended to lose 
heat at a lower rate by convection and radiation than did the 
others, and No. 73 at a slightly higher rate. As this differ- 
ence between hogs was not apparent in the radiation losses 
some factor other than surface temperature must have been 
affecting convection losses. 

It will be noted that the curve for the combined radiation 
and convection losses indicates a change to a lower loss rate 
at environmental temperatures below 60F. Again, this is due 
entirely to a lowering of the convection loss rate as the radia- 
tion loss rate seems to stay constant. Below about 60F the 
animals showed a tendency to pile up or huddle together, 
thus changing the shape and size of the heat-losing surface, 
and increasing the temperature of the air directly over the 
pile of hogs more than would be the case over a single hog. 
As the environmental temperature was measured at hog level 
but not directly over the animals, this increase in air tempera- 
ture is not reflected in the environmental temperature. It 
would, of course, lower the convection losses because of the 
decreased temperature difference between the hog surface and 
air temperatures. 

The thermal properties of the floor upon which the hog is 
lying affect the rate of heat loss from the animal to the floor 
by conduction. This has been pointed out by Bainer® in stud- 
ies of dairy stall floors. The heat loss by conduction from the 
hogs in the Davis investigations was measured with a heat- 
flow meter placed between the animal and the floor. The floor 
temperature, especially at the lower temperatures, increased 
rapidly as soon as the animals lay down, and the heat flow 
decreased, as the cork brick under the thin layer of concrete 
was an effective thermal insulator. Wherever possible the 
heat loss was measured after the stable condition of constant 
temperature had been reached, but again some difficulty oc- 
curred in getting the animals to lie quietly at the lower air 
temperatures, and at 40F no readings were obtained. The 
relation between air temperature and floor temperature, and 
between rate of heat loss by conduction and floor tempera- 
ture, is shown in Fig. 4. The regression line for heat loss rate 
is eyefitted to all the data, while the regression for air and 
floor temperature is by the method of least squares. For deter- 
mining heat loss for a given air temperature, an example is 
shown by the dashed line for 75 F. At this air temperature 
the floor temperature under the hog was 81 F and the rate of 
heat flow from the hog to the floor was 21 Btu per sq ft. 


It must be remembered that these results are for one type 
of floor only. 
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Fig.4 Effect of temperature of floor on rate of heat loss by conduction, and 
relation between air and floor temperature 
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The preceding discussion has dealt with rates of heat loss, 
that is, the amount of heat loss per unit of surface area and 
time. To obtain the total heat loss from an animal’s surface, 
calculations involving surface area and values for surface 
thermal conductance, emissivity, etc., must be made. For con- 
vection loss the simple first power equation can be used: 


Q. = h.A (4,— ty) 
where Q.=heat lost by convection, Btu per hr 


4. = surface thermal conductance, Btu per sq ft per hr/ 
deg F temperature difference 


A=surface area of hog exposed to convection loss, sq ft 


t,—t,=temperature difference between hog’s surface and 
air, deg F. 


In calculating the total heat lost by radiation the Stefan- 
Boltzmann formula was used: 


— T,* — T,4 
Q,. = 0.173 AF, E (= <35) 
where Q,=heat lost by radiation, Btu per hr 
A=surface area of hog exposed to radiation loss, sq ft 
F,=shape factor 
E=emissivity of hog’s surface 
T,= absolute temperature of hog’s exposed surface, deg F 
T,= absolute temperature of walls, floor and ceiling, deg F. 


Values have been determined or found for the following 
variables in these two equations: (1) 4,, or the surface ther- 
mal conductance factor; (2) E, or the emissivity of the ani- 
mal’s surface; (3) 1f,, or the temperature of the animal's 
surface; (4) A, the area of the animal's surface losing heat 
by radiation, convection, or conduction, and (5) F,, the shape 
factor. 


Surface Thermal Conductance Factor (h,). The constant, 
4, in the equation for forced convection loss from a surface 
is influenced by the size, shape, and roughness or texture of 
the surface, by the velocity of the air stream across the sur- 
face, and by the difference in temperature between the sur- 
face and the air. It was found that in the case of the hog 
some other factor must affect the value of 4, since even 
though the air velocity and size of pig remained the same, 
there was a sharp increase in the value as the environmental 
temperature increased. This is illustrated in Fig. 5. 

The values used for calculating the surface thermal con- 
ductance factor were calculated from the data used in plotting 
the curves in Fig. 3, the convection loss rate, g,, at any en- 
vironmental temperature being the difference between the heat- 
flow meter readings at that temperature and the net radiation, 
as measured by the radiometer. Then 4, = g, /(t,—t,), where 
bh, is the surface thermal conductance, q, the rate of heat 
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Fig. 5 Relation between surface thermal conductance fac- 
tor (4c) for forced convection from hogs and air tempera- 
ture (air velocity, 20 to 30 fpm) 


ian SeRaren CMON erate, ie + sy EN a po Sa ES OS 2 Ses 2 a eo doers, a Nie ee 
Bai oo: ay Cee os See ls Stee Po fore ete Fes ; Ss eae Fe. 
nade nthe S| Si ee Geass lS eee Cee Sane 2 eA Eh ee teaaeters oe re <1 pet oe ee. x Fie - 
ae Ce eee ame 
4 t 
a a 
j ee 
| 
| 
:” | 
: ‘ 
a 
_ 
ee 
, { 
: ' 
q 
: ee | 
| - 
40 
, io r Bamana 
“eeer.a i | 
. r° feed 
| | 35 
so} ‘ ke 
| 25 ; 
70 ru _ ae 
cr io Baee: | 
“a me, SI * J Prost 
0 BP 4A Vast AA 10 5 
2 rr 2 ” 
\ 
A Lees one ore mo ‘ ie Vea aR Me iE eS ASS 5 ra gi os ugk : i ae. 
av GORE eRe yt crt atin Ce 2 : eae ree ji | se Sue rs im ao ee SS : - pelea f Rabie : ; 
TOR tg 8 eee Fae Sen , % Big shat) iataha ays 2 Rae th 1 i Rare ae RC eng eS. SR Ses r e : 
Sin eo Se ee Se Bi ee TRS) ea ee a ca a Bi) 4 ae ams 
a eerie. kc 2a | 4 SRS eee. Mm rie Ae es ae ee”. 2 ee ee <a ee peel Wiiie ¥ 


HOG SURFACE TEMPERATURE (F) 


x» 40 60 


Fig. 6 Temperature of surface of asain hogs 
as determined by Hardy radiometer and by touch 
thermocouple under and over hair, at various air 
temperatures. Emissivity of hog’s surface 
assumed as 0.93 


loss by convection, ¢, the hog surface temperature, and ¢, the 
air temperature. The increase in 4, with increased air tempera- 
ture appears to be associated with respiration rate which also 
increases at the higher temperatures. The movement of the 
animal’s sides increases the velocity of the external air move- 
ment which of course increases the value of 4,. Further anal- 
ysis of the data will reveal the exact relation between surface 
thermal conductance and respiration rate. 


It was not possible to obtain accurate heat-flow meter read- 
ings on the light-weight hogs, as was mentioned before, due 
to their restlessness; therefore, these values for 4, have been 
used regardless of the size of the animal. However, it is 
recognized that the values for small hogs may be somewhat 
lower, due both to their smaller size and lower respiration 
rates. 


Emissivity of Hog Surface. Emissivity is defined as the 
ratio of the total emissive power of a body to the total emis- 
sive power of a black surface. This value is not known for a 
hog’s surface nor can it be calculated unless the temperature 
of the surface is first known. The animal’s bristles vary in 
temperature from the outer end to the skin and it is difficult 
to obtain this temperature by thermocouples or thermometer. 
In these investigations the Hardy dermal radiometer was used 
for temperature measurements as well as for measurements 
of net radiation, and for purposes of calculating the tempera- 
ture an emissivity for the hog’s surface the same as reference 
surface, 0.93, was assumed. The reference surface, a brass 
plate coated with lampblack and kerosene and then smoked 
with an oil flame, was suggested by the illumination labora- 
tory of the University of California. To check this value, for 
the hogs, the temperature of the surface under and over the 
hair was also obtained with a single, fine-wire thermocouple. 
Data for all three sets of observations of the heavy hogs are 
plotted in Fig. 6. The temperature as measured by the radio- 
meter falls between the temperatures above and below the 
hair, which is what would be expected. However, it probably 
should be a little closer to the under-the-hair temperature than 
is shown, indicating that the assumption of 0.93 for the ani- 
mal’s surface was a little high. 


Temperature of the Animal’s Surface. The temperature 
controlling radiation from the hog is somewhere between the 
temperature of the outer ends of the bristles and that of the 
animal’s skin. The same temperature, as obtained by the der- 
mal radiometer, was used for convection-loss calculations. 

Factors that were observed to affect the animal’s surface 
temperature were the environment and the hog’s weight. In 
the tests it was comparatively easy to determine the relation 
between surface temperature and environment, but the fact 
that the animals may double their weight during the 2 or 3 


months test period introduces a variable difficult to control 
The average surface temperatures observed on the light and 
heavy-weight hogs, at the various environmental temperatures, 
are shown in A of Fig. 7, while the average weights of the 
animals at the time the observations were made are given in 
B of the same figure. Regression lines for surface tempera- 
ture versus air temperature, as determined by the method of 
least squares, are also shown. 

The surface temperature of the light-weight hogs is con- 
siderably higher than that of the heavy hogs at the lower 
environmental temperatures, but the difference between the 
two becomes steadily less as the air temperature is increased. 
No heat can be lost by convection or radiation where the sur- 
face temperature and environmental temperatures are equal. 
The regression equation indicates that this point for the heavy 
hogs is 102F and for the light hogs 104F. Above these tem- 
peratures heat will flow from the environment into the hog. 
The data, after adjustment for weight variations by the 
Bean!° method of graphic curvilinear correlation, are replot- 
ted in Fig. 8 as a family of curves giving the relation between 
hog surface temperature, hog weight, and air temperature. 
Values from this figure were used for subsequent calculations. 
There was no indication in the data that the relation between 
surface temperature and hog weight was anything but linear 
at any given environmental temperature. Because, as men- 
tioned before, the published data on swine heat loss studies 
covers only very heavy hogs, the surface temperatures in Fig. 
8 are extrapolated to 300-lb weight in order to make com- 
parisons possible. 


The lowering of surface temperature with increase in hog 
weight is considerable and will later be shown to have a 
marked effect on radiation and convection losses. An analysis 
of Aldrich’s'! published data indicates that he found a low- 
ering of skin temperature of humans with increase in weight, 
at 70F, almost as great as was found with hogs, at 50 and 
150-lb weights. 


Surface Area of Hogs. For purposes of calculating the 
total heat loss, the entire surface area of the animal must be 
known, and the percentages of this area losing heat by radia- 
tion, convection, or conduction. The surface area of a hog 
varies with its weight and may be found approximately by the 
Brody-Comfort formula!?: A= 0.097 W°-633, where A is the 
surface area in square meters and W the weight of the anima! 
in kilograms. Changed to the English system this formula be- 
comes A=0.634 W °-833, where A is in square feet and W in 
pounds. 

As swine confined to a pen or shelter spend from 80 to 90 
per cent of the time lying down, either on their sides or bellies, 
it is evident that not the entire surface is losing heat by con. 
vection or radiation, and that conduction losses will be greater 
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Fig. 7 Surface temperature of light and heavy-weight hogs as measure.! 
by Hardy dermal radiometer: A, relation between hog surface tempera- 
ture and air temperature; B, average hog weights at 

time observations were made 
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HOG SURFACE TEMPERATURE (°F) 
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than for an animal standing up. Furthermore, it was observed 
that at air temperatures below 60F there was a marked tend- 
ency for the hogs to huddle together, thus still further cut- 
ting down the percentage of surface area exposed to air and 
“seen” by the walls and ceiling. A number of measurements 
were made by tracing on the floor the edge of the hog con- 
tacting the floor when lying on both side and belly, and it was 
determined that for an individual hog approximately 20 per 
cent of its surface contacts the floor and 80 per cent is ex- 
posed to the air, and loses heat by convection. Because the 
inside of the ears, area between the legs, etc., is radiating to 
areas of equal temperature, it was calculated that approxi- 
mately 75 per cent of the surface loses heat by radiation. For 
four hogs huddled together, it is estimated that for the two 
inside hogs 20 per cent of the hog’s surface contacts the floor, 
40 per cent contacts the other animals, and 40 per cent loses 
heat by convection and 35 per cent by radiation. 


Shape Factor (F,). The size of the hog was small com- 
pared to the size of the psychrometric chamber, allowing a 
shape factor (F,) of 1 to be used. This is in conformance 
with Hottel’s Case 2, for a completely enclosed body, small 
compared with enclosing body 13. 

Total Heat Loss by Radiation, Convection, and Conduc- 
tion. Calculations of heat loss from 100, 200, and 300-lb hogs 
not huddled together, by radiation, convection, and conduc- 
tion, using the constants and values for surface temperature 
determined experimentally, have been made, and the results, 
including total radiation, convection, and conduction, are 
shown in Fig. 9. At first thought it is surprising that a 100-lb 
hog loses about the same amount of heat via its surface, as a 
300-lb hog at an environmental temperature of 90F, and a 
200-lb hog as much as a 300-lb hog at 65F. There are two 
reasons for this: (1) The surface areas do not increase in 
direct ratio to the weight but at about the two-third power 
of the weight, and (2) the heavy hogs, at a given environ- 
mental temperature, have a considerably lower surface tem- 
perature than the light-weight hogs. For instance, the sur- 
face area of the 300-lb hog is only twice as great as that of a 
100-lb hog (23.5 sq ft as compared to 11.7). And at 90 F the 
difference in temperature between the surface of a 100-lb hog 
and the air temperature is 9.4 deg, as compared to a differ- 
ence of only 4.6 deg for a 300-lb hog, less than half as great 
(Fig. 8). 

SUMMARY 

1 Investigations with hogs were conducted to determine 
the effect of various environmental conditions, especially air 
and wall temperatures, on the amounts of heat lost by radia- 
tign, convection, and conduction. 

2 The use of the heat-flow meter, Hardy radiometer, and 
touch thermocouple in measuring heat-loss rates by radiation, 
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Fig. 8 Relation between hog surface temperature and animal weight, at 
air temperatures ranging from 40 to 100F. Actual observations at in- 
dicated air temperatures also shown, to illustrate 
goodness of fit 
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Fig. 9 Relation between heat loss and air temperature for hogs weigh- 
ing 100, 200, and 300 lb. Upper set of curves for radiation plus con- 
vection and conduction losses, and lower curves 
for radiation alone 


convection, and conduction, and hog surface temperatures, is 
described, and the data presented in graphs for both light and 
heavy-weight hogs. 

3 The value of surface thermal conductance, 4,, used in 
calculating convection losses from hogs, varies from 0.81 at 
40F to 3.7 at 100F. It is believed the value is influenced by 
respiration rate, due to “fanning” of animals’ sides at the 
higher temperatures, when respiration rate also increases. 

4 Comparison of hog surface temperatures obtained with 
a radiometer, and temperatures under and over the hair ob- 
tained with a fine-wire thermocouple, indicate that the emis- 
sivity of a hog’s surface is approximately 0.93. 

5 The relation between hog surface temperature and hog 


weight, at any given air temperature, is calculated and pre- 
sented in graphs. 


6 The heat lost by radiation, convection, and conduction, 
from hogs weighing 100, 200, and 300 lb, at air temperatures 
ranging from 40 to 100F, is calculated and graphs presented. 
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AGRICULTURAL ENGINEERING for December 1948 


The Relation of Seed, Cell Size, and Speed to 
Beet Planter Performance 


By R. D. Barmington 


cultural Experiment Station over a period of several 

years have indicated that some basic information was 
needed which would show the effect of the variables on plan- 
ter performance. During the past two years data have been 
obtained on the effect of planter plate speed and seed size on 
plate cell fill. The first series of tests was made to determine 
the plate speed — cell fill relationship. Later a test was made 
where plate speeds were held constant and the size of seed 
varied to determine the effect on cell fill and seed damage. 
Some work was done on reducing the size of seed cell by 
making the seed plate thinner, but since only one test on each 
of three planters was made, the data is not as complete as it 
should be. The results of these tests are included in this 

aper. 

PT study the effect of plate speed and the ability of the 
plate to pick up seed at various speeds, a series of tests was 
conducted on the two basic types of plate planters, that is, 
horizontal and vertical plates. The tests were conducted on 
the assumption that it is the speed at which a cell passes 
through a mass of seed which determines its ability to pick 
up seed, rather than the number of cells which pass a given 
point in the seedbox per second. That is, feet per minute of 
the seed cell was used as one of the coordinates in judging 
performance rather than cells per second or cells per minute. 
This information was then converted into terms of miles per 
hour and pounds of seed per acre for each planter. 

The metering devices from eight commercial plate planters 
were tested. Four of them—John Deere No. 55, John Deere 
No. 66, International Harvester No. 40, and Planet Jr.—were 
of the horizontal-plate type, and four—Cobley-Plantrol, Paul 
Milton, Rassmann, and Olsen—were of the vertical-plate 
type. The plates were all standard equipment with cell diam- 
eters chosen as the next regular size larger than the largest 
seed fraction. 

Special jigs and speed-reducing equipment were set up to 
secure plate speeds ranging from 10 to 180fpm. In a few 
cases it was impossible to get quite down to 10 fpm for the 
lowest speed. Five 10-min runs were made at each speed with 


GS sic beet planter tests conducted at the Colorado Agri- 
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(1946) 45,000 seed balls 
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the level depth of seed over the plate at 1, 2, 3, 4, and 5 in, 
respectively, with the exception of the Paul Milton, Planet Jr., 
and Olsen, which were run at only the 5-in level of seed. The 
number of seeds for each run was determined by weight after 
a careful count and weight check had been made on the seed. 
The amount of grinding or seed damage was determined by 
weighing the amount of seed material which passed through 
a 6/64-in round-hole screen after going through the metering 
unit. 

The seed used in the John Deere No. 55, John Deere No. 
66, International No. 40, Cobley-Plantrol, and Rassmann 
planters was segmented U.S. 22 Improved prepared in the 
seed-processing plant of the American Crystal Sugar Co. at 
Rocky Ford, Colo., for the 1946 season. The seed was 7/64 
to 9/64 in in size, with 36 per cent passing through an 8/64-in 
round-hole screen and contained 45,300 seed pieces per pound. 
The seed used in the Milton, Planet Jr., and Olsen planters 
was Great Western Decorticated No. 268, processed at Ster- 
ling, Colo. The seed was 7/64 to 10/64 in in size and con- 
tained 45,880 seed pieces per pound, with seed fractions as 
given in Table 1. The No. 268 seed was used in the Milton 
and Olsen planters because the only plates available were for 
7/64 to 10/64-in seed. This seed was used in the Planet Jr. 
because of the shortage of U. S. 22 seed in the laboratory at 
the time the test was made. 


TABLE 1. PHYSICAL CHARACTERISTICS OF SEED 

Great Western Decorticated Seed No. 268 

7/64 to 10/64-in, 45,880 seed balls per pound 
Seed size fractions Per cent 
Over 10/46 in 0.7 ° 
9/64 to10/64 in 13.3 
8/64 to 9/64 in 45.0 
7/64 to 8/64 in 35.1 
Under 7/64 in 5.9 


Total 100.0 


Cell fill and seed damage are summarized in Table 2. Figs. 
1 and 2 are a graphic representation of data for one model 
of planter. (Similar graphs of the other tests are omitted to 
avoid duplication of data presented more briefly in Table 2.) 
Most planters tested showed a tendency toward minimum seed 
damage at a speed which gave 100 per cent, or slightly less 
than 100 per cent, cell fill. When the plate speed was very 
slow and cell fill averaged 115 per cent or more, the seed 
damage was greater; and when plate speeds were increased 
so that cell fill fell off materially, the seed damage increased 
rather rapidly. The Cobley planter followed a slightly differ- 
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Figs. 1 and 2 Graphic representation of cell fill and seed damage data for one model of beet planter 
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ent pattern in that seed damage of about 11 per cent was ap- 
proximately constant up to the point where cell fill was 100 
per cent; then it increased rapidly with increased plate speeds. 

The graphs showing the relationship between plate speed 
and cell fill indicate the danger of using only one inch of 
seed in the seed can. In commercial planting this would rare- 
ly happen, but in plot work it is often convenient to use a 
small amount of seed. Two inches of seed in the horizontal 
plate planters covered approximately half the plate in normal 
operation and gave equal and sometimes better cell fill than 


TABLE 2. CELL FILL AND SEED DAMAGE 


Data given as averages of four 10-min runs at 
2, 3, 4, and 5-in seed levels, respectively 


Average Average per cent 
Planter Plate speed, fpm seedspercell of seed damage 
11.47 1.315 No data 
20.00 1.214 No data 
40.00 1.063 4.04 
John Deere 60.00 922 2.76 
No. 55 80.00 .801 3.00 
100.00 641 2.72 
140.00 423 3.66 
180.00 .246 4.62 
11.45 1.231 3.39 
20.00 1.183 3.54 
40.00 1.082 2.88 
John Deere 60.00 979 1.93 
No. 66 80.00 .848 1.58 
100.00 .685 1.84 
140.00 466 2.35 
180.00 .268 3.94 
10.00 1.220 3.84 
20.00 1.175 3.49 
International 40.00 1.082 3.36 
Harvester 60.00 1.014 2:72 
No. 40 80.00 Jae 3.49 
100.00 .817 2357 
140.00 -548 4.06 
180.00 278 5.06 
12.56 1.350 10.41 
20.00 1.347 10.24 
40.00 1.251 11.97 
Cobley- 60.00 1.306 11.19 
Plantrol 80.00 995 10.66 
100.00 .869 13.59 
140.00 .794 20.44 
180.00 .642 26.11 
10.00 1.483 11.54 
20.00 1.473 9.70 
40.00 1.278 10.45 
Paul 60.00 1.220 8.65 
Milton 80.00 1.073 7.59 
100.00 -778 3.37 
140.00 .644 8.49 
180.00 .478 9.80 
12:35 1.159 5.48 
20.00 1.064 3.18 
40.00 965 2.87 
Rassmann 60.00 -730 2.93 
80.00 S22 4.13 
100.00 -422 5.42 
140.00 .284 8.48 
180.00 .202 8.38 
10.00 No data No data 
20.00 944 2.19 
40.00 -700 1.97 
Olson 60.00 «737 2.49 
80.00 553 1.56 
100.00 -536 2.63 
140.00 .259 2.66 
180.00 .166 4.57 
12.90 1.292 2.32 
20.00 1.046 7.41 
40.00 468 8.34 
Planet Jr. 60.00 348 7.41 
80.00 .227 2.13 
100.00 Pe ls} | 2.56 
140.00 .0802 3.45 
180.00 .0474 4.54 
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Fig 3 This graph shows the effect of changing the size of seed on the 
per cent of cell fill 
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larger amounts of seed. Good cell fill can also be obtained 
with one inch of seed in the can if the seed is kept spread 
over at least half of the seed plate. 

The slope of the curve on the cell fill vs. plate speed 
graphs indicates to some extent the sensitivity of the planter 
with respect to speed. In general the flatter the curve the less 
sensitive it is to increased speeds. The highest point on the 
curve at slowest speeds is some indication of how much too 
large the plate cell is for the seed being used. As an example, 
the 11/64-in cell in the International No. 40 planter has a 
volume 13.5 per cent greater than the 0.168-in cell in the John 
Deere No. 64 planter. At the very slow plate speed of 10 
fpm all planters should pick up seed directly proportional to 
the volume of the planter cell. In this case the International 
had 154.7 per cent fill and the John Deere 111 per cent cell 
fill, which brings out the delicate relationship between seed 
size and cell size. 

Difficulties arising from variations in the physical char- 
acteristics of sugar beet seed has led to a study of another 
phase of planter performance as it is affected by the seed. 
Quite often actual seeding rates obtained in the field do not 
correspond to the calculated seeding rate, and emergence pat- 
terns have indicated that something has happened in the 
planting process which was not foreseen. A breakdown of 
some of the variables involved indicates that at least part of 
the trouble can be traced to the wide variation in seed size 
fractions within a given size range, and perhaps to differences 
in density due to different methods or sequences used in pro- 
cessing the whole seed. Some of the difficulties encountered 
can be traced to variations in the metering devices of planters 
where the planter cell volume varies a great deal lanes 
planters. This cell variation along with the wide range in 
seed size may account for some of the variations in the field. 

If 7/64 to 10/64-in processed seed is being considered, it 
can readily be shown that a large percentage of seed in the 
7/64 to 8/64-in size range may nearly double the number of 
seeds planted per acre compared with seed containing a high 
percentage in the 9/64 to 10/64-in bracket. A sphere of 10/64- 
in diameter contains 2.914 times the volume of a sphere of 
7/64-in diameter, and very often two 7/64-in seeds will be 
picked up in a seed plate cell which was intended to pick up 
and drop only one seed piece. In addition to planting more 
seed pieces than desired, this has the added disadvantage of 
grinding and damaging the pieces planted. Apparently, from 
the test conducted, a small increase in plate cell size increases 
the percentage of cell fill very rapidly when the seed used con- 
tains a high per cent of the small sizes. 

Table 3 and Fig. 3 show the effect of changing the size of 
seed on the per cent cell fill. The International No. 40 in this 
case dropped more than twice as many seed pieces when 7/64 
to 8/64-in seed was used as it did when 9/64 to 10/64-in seed 
was in the hopper. The John Deere increased 55 per cent 
using the small seed and the Rassmann increased 68 per cent. 

In the field where laboratory control is impossible it might 
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TABLE 3. CELL FILL AND SEED SIZE 
American Crystal Seed 


Kind and 
size of seed 13) 
Cell Fill for John Deere No. 64 Planter, Cell Diameter, 
Plate speed, 55 fpm 


Decorticated 7/64 to 10/64-in seed 89.0 32,760 
Segmented 7/64 to 10/64 (before gravity table) 99.2 46,960 
Segmented 9/64 to 10/64 (before gravity table) 90.5 37,440 
Segmented 8/64 to 9/64 (before gravity table) 97.5 48,250 
Segmented 7/64 to 8/64 (before gravity table) 142.5 61,160 
Segmented 7/64 to 10/64 (after gravity table) 83.0 40,070 


Cell Fill for International No. 40 Planter, Cell Diameter, 11/64 in 
Plate speed, 50 fpm 
Decorticated 7/64 to 10/64-in seed 104.0 32,760 
Segmented 7/64 to 10/64 (before gravity table) 128.5 46,960 
Segmented 9/64 to 10/64 (before gravity table) 105.0 37,440 
Segmented 8/64 to 9/64 (before gravity table) 134.0 48,250 
Segmiented 7/64to 8/64 (before gravity table) 219.0 61,160 
Segmented 7/64 to 10/64 (after gravity table) 110.5 40,070 


Cell Fill for Rassman Planter, Cell Diameter, 11/64 in 
. Plate speed, 35 fpm 
Decorticated 7/64 to 10/64-in seed 96.3 32,760 
Segmented 7/64 to 10/64 (before gravity table) 117.3 46,960 
Segmented 9/64 to 10/64 (before gravity table) 97.4 37,440 
Segmented 8/64 to 9/64 (before gravity table) 125.0 48,250 
Segmented 7/64 to 8/64 (before gravity table) 164.0 61,160 
Segmented 7/64 to 10/64 (after gravity table) 99.5 40,070 


Seed balls 
© per pound 
© Seed 
5° damage, * 

per cent 


16 


*Per cent passing through a 6 /64-in round-hole screen 


be desirable to divide the present 7/64 to 10/64-in seed into 
two sizes. One size, from 7/64 to 9/64in using a 10/64-in 

late cell, for growers interested in the highest possible num- 
oer of single germ seeds, and the other, from 9/64 to 10/64 in, 
using a 11/64-in plate cell, for accurate planting of seed 
pieces slightly higher in sprout count. If the problem of seed 
processing and distribution were not too great, more accurate 
sizing would be definitely advantageous. It is quite evident 
that anything that could be done to produce a more uniform 
size of seed would be highly beneficial. Keeping the plate 
cell size as small as possible to accommodate the largest seed 
in the size range will help. By using the smallest plate cell 
possible and low planter speeds a fairly good job of planting 
can be done. 

In order that further study could be made on planter plate 
cell fill as it is affected by cell size, three plates from standard 
horizontal plate planters were selected and reduced in thick- 
hess from 0.125 in to 0.100 in. The plates were ground off on 
the under side so that the seed entering the cell would pass 
through the same size opening as it did before the plate thick- 
ness was reduced. The three plate planters used in the test 
were John Deere No. 55 cast iron plate, John Deere No. 64 
pressed steel plate and the International No. 40, which is a 


JOHN OEERE NO.55 
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W68"CELL Ola. 


PLATE THICKNESS 100° 
CELL om. 168° ——_»> 


SEED yf TOJSGw. 268 DECORTICATED 
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PERCENT CELL FILL 
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Fig. 4 A comparison of cell fill characteristics for standard and thin 
plates in planter seed boxes is shown in this graph 
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cast iron plate. The John Deere No. 55 and No. 64 cells 
were of 0.168-in diameter, and the International was of 0.172- 
in diameter. The John Deere No. 55 and International No. 
40 cells were taper reamed, while the John Deere No. 64 cells 
had only the taper caused by shearing of the metal when the 
cell was punched during manufacture. 

The standard plates and thin plates were alternated in the 
respective planter boxes and the plates rotated at various 
speeds to compare the cell fill characteristics. The seed used 
was Great Western No. 268 processed at Sterling, Colo., and 
had a seed ball count of 45,300 per pound. The seed was 
decorticated 7/64 to 10/64 in and had the following seed 


fractions: 
° per cent 


Over 10/64 in 0.2 
9/64 to 10/64 in 13.7 
8/64 to 9/64 in 48.8 
7/64 to 8/64 in 33.4 
Under 7/64 in 3.9 


This seed is very near the same as that shown in Table 1, 
which was used in original tests of this report. 

The results of the thin plates compared with regular plates 
are shown in Table 4 and Fig. 4 (for the John Deere No. 55 
planter only). 

TABLE 4. 


Seeds per cell 
John Deere No. 55 

Thin plate, 0.100 in thick 
0.838 8.56 
0.844 1.88 
0.485 0.64 

Standard plate, 0.125 in thick 
1.125 6.38 
182 3.52 
0.78 2.19 

John Deere No. 64 
Thin plate, 0.100 in thick 

0.935 5.12 
0.812 2.94 
0.376 5.45 

Standard plate, 0.125 in thick 
1.10 4.35 
1.00 pe ef 
0.745 4.15 

International No. 40 
Thin plate, 0.100 in thick 

20.00 1.01 3.49 
60.00 0.822 2.86 
140.00 0.393 8.55 

Standard plate, 0.125 in thick 
20.00 1.27 3.70 
60.00 1.10 2.86 
140.00 0.625 2.69 


The test would indicate that perhaps the 0.100-in thick 
plates are too thin for this size seed. Fewer doubles at slow 
plate speeds could probably be obtained by using a smaller 
cell diameter, rather than reduced cell depth beyond a certain 
point. Since decorticated seed tends to be more spherical in 
shape than some other processed seeds, it would seem desir- 
able to keep the cell dimensions in depth and diameter some- 
where near the same. A 1/64-in larger cell diameter than the 
largest seed size is perhaps more clearance than is necessary, 
especially when the the seed contains high percentages of the 
smaller size fractions. It is not recommended that plates be 


Per cent dust through 
6 /64-in round-hole 
screen 


Speed of plate, fpm 


‘reduced to 0.100-in thickness if 7/64 to 10/64-in seed is to 


be used. 

Tests have not been made to determine whether the reduc- 
tion in cell fill with increased plate speed is due to empty 
cells passing through the seed or each cell filling with only 
one seed. The corresponding reduction in seed damage would 
lead to the conclusion that the planter should be operated at 
a speed which would give very nearly 100 per cent cell fill. 
Surely a planter should not be operated at a speed greatly in 
excess of that which will give very nearly 100 per cent cell fill. 
Lower speeds with corresponding increases in cell fill would 
not be too harmful. 
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The Relation of Planter Development to 


Sugar-Beet Seedling Emergence 
By S. W. McBirney 


MEMBER A.S.A.E. 


years in reducing the amount of hand labor required 

in the spring to produce a desired field stand of sugar 
beets from the germination or seedling stands obtained with 
planters. This reduction of hand labor in the beet areas of 
the United States, which amounts to around 25 to 30 per cent 
as compared with that required up to shortly before World 
War II, has largely resulted from more uniform, single-seed 
planting of seed processed to produce higher percentages of 
single-germ seed balls or segments, and using fighter seeding 
rates. Mechanized thinning has also come into the picture to 
a limited extent, as the newer type plantings are better suited 
for it than the older plantings, and, where it is practiced, me- 
chanized thinning makes possible even greater savings of hand 
labor. 

There are two limiting factors, however, which are hold- 
ing us back in our progress toward further reductions in hand 
labor required for sugar beets in the spring. One of these is 
the comparatively poor percentage and uniformity of seed- 
ling emergence obtained in the field from our beet plantings. 
The other-is weed control on our lighter seedling stands where 
thinning labor could be greatly reduced if weed control were 
not a factor. Weed control in sugar beets and other crops is 
being discussed in other papers to be presented at this meeting. 
I would like to discuss beet seedling field emergence, the other 
limiting factor to further reduction of hand labor in sugar 
beet fields in the spring. 

The percentage of the potential beet seedling emergence 
obtained on our better commercial plantings in different sec- 
tions usually ranges from 30 to 50 per cent and often drops 
as low as 10 per cent or lower. Furthermore, the per cent 


(CU yets in tec progress has been made during recent 


emergence often may vary two or three hundred per cent in 


different parts of the field, or even from count to count down 
a row. As long as the field emergence varies as much as this, 
it is impossible to approach planting to a stand and is hazard- 
ous even to reduce seeding rates to the point where very little 
thinning is necessary. Furthermore, mechanical thinning on 
such variable germination stands is bound to give erratic and 
spotty field stands. 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as 
a contribution of the Power and Machinery Division. 


S. W. McBirney is senior agricultural engineer, division of farm 


machinery, Bureau of Plant Industry, Soil, and Agricultural Engineer- 
ing, U. S. Department of Agriculture. 
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One of the major objectives of the sugar-beet machinery 
roject of the U. S. Department of Agriculture during the 
ast three or four years has been the development of planters 

to improve the percentage and uniformity of seedling emer- 
gence. This work has been cooperative between the Colorado 
and Michigan agricultural experiment stations, the division of 
sugar plant investigations of the Bureau of Plant Industry, 
Soils, and Agricultural Engineering of the U. S. Department 
of Agriculture, the Beet Sugar Development Foundation with 
headquarters at Fort Collins, Colo., different beet sugar com- 
panies, beet planter manufacturers, and others. Several of 
these cooperators and a number of others also have been car- 
rying on additional work on this problem of planter develop- 
ment to improve field emergence of seedlings. Considerable 
progress has already been made. However, results with many 
of the planter developments have been erratic from year to 
year, or even from planting to planting ranging through one 
season, and definite, reliable recommendations for methods of 
improving seedling emergence have come much slower than 
was hoped. 


The method of evaluating results of seedling emergence 
studies commonly used by those working on this problem is 
that of expressing the seedling stand obtained in the field as 
a percentage of the potential seedling stand. The potential 
stand is obtained from seed laboratory germination tests, giv- 
ing sprouts per hundred seed units, counts of seed units per 
pound, and seeding rates in pounds per acre. A simple calcu- 
lation will give the number of seedlings per acre or per unit 
length of row which are possible with 100 per cent field emer- 
gence. One-hundred-inch lengths of row are usually used for 
field counts. Average seedling emergence with any equipment 
setup or set of conditions is then expressed as per cent of 
potential seedling emergence or more simply as per cent emer- 
gence. 


The first beet planter characteristic which affects the per 
cent of field emergence obtained is that of seed damage or 
grinding of seed caused by the planter. This obviously will 
affect the per cent of seedling emergence, and more recent 
planter tests have included the per cent of seed damage re- 
sulting from running the seed through the planter, but so far 
as I know the only work done on correlation of seed damage 
with loss of seed germination has been done on our beet ma- 
chinery project. 


In the winter of 1941-42, a series of tests was run to de- 
termine the loss of germination which resulted from varying 
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Fig. 1 (Left) This special planter unit equipped with a regular disk opener on the left as a check and with provision for mounting special equip- 

ment such as openers and press wheels, was used for the field test work at Michigan State College e Fig. 2 (Right) Commercial beet plant- 

ers are usually regularly equipped either with the deep-concavity rim-type press wheels shown on the left opener of this planter or with the 
flat or bevel-rim type shown on the next opener to the right. The two right openers are special equipment being tested 
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degrees of seed damage. Seg: 
mented seed of 8/64 to 11 /64- 
in size was used in a John 
Deere No. 55 beet planter seed 
hopper. Seed plates of different 
thickness from 3/32 to 5/32 in, 
with edge-notch cells and with 
drilled and reamed hole cells 
were used at different plate 
speeds. The seed damage was 
measured mechanically by 
screening the seed, which had 
gone through the planter, 
through a 6/64-in round-hole 
screen. The amount of damage 
was expressed as the per cent of 
seed which passed through the 
screen. This method of measur- 
ing damage has been quite com- 
monly adopted since then. Ger- 
mination tests have shown that 
occasional sugar-beet seed pieces or germs passing through a 
6/64-in round-hole screen will produce good sprouts, but in 
general the material passing through the screen will not pro- 
duce normal sprouts. Seed damage varied from 4 to 12 per 
cent in these tests and a correlation curve drawn from the 
data showed a loss of germination of about 144 per cent for 
each per cent of seed damage. 

This spring another similar series of tests was run to agai 
check the correlation between seed damage and loss of seed 
germination. It was run with a John Deere No. 64 beet 
planter hopper using 7/64 to 10/64-in decorticated seed in 
regular 1%-in thick plates with 0.168-in diameter, round-hole 
seed cells. A low seed plate peripheral speed of 11.3 fpm 
(feet per minute) was used as that was what was being used 
in our field plantings this year. It gave a seeding rate from 
1.5 to 2.0 lb per acre in 20-in rows at 2.5 mph planting speed. 
Seed damage ranged from 3 to 12 per cent on different tests, 
being higher on some tests where the seed cutoffs were wedged 
open. Seed damage was again determined by screening through 
a 6/64-in round-hole screen. 

On this series of tests the seed damaged or ground up in 
passing through the planter was screened out, and seed lab- 
oratory germination tests were run on the remaining portion 
of the seed. The results of the germination tests were ex- 
pressed as the number of normal sprouts per gram of cleaned 
seed. These tests showed no significant difference between the 
number of normal sprouts per gram of screened seed, even 
though the screened seed came from samples ranging from 3 
to 12 per cent seed damage caused by the planter. In other 
words, the per cent of seed damaged or ground up by the 
planter represented the loss in seed germination, or for all 
practical purposes there was a loss in germination of one per 
cent for each per cent of seed damage caused by the planter, 
the seed damage being measured by screening through a 6/64- 
in screen. 

The less in germination from planter damage to the seed 
apparently was, therefore, only about two-thirds as much for 
decorticated seed as it was for the segmented seed on the 1942 
tests. If a direct comparison between these two kinds of pro- 
cessed seed were desired, further tests should be run with the 
same equipment under similar conditions using both decorti- 
cated and segmented seed. However, the point of practical 
concern is that there is 1 to 1.5 per cent loss in germination 
for each per cent of seed damaged by the planter. 

R. D. Barmington has run a series of tests with different 
planters to determine cell fill, seeding rates, and seed damage, 
and is reporting on these tests in a paper published elsewhere 
in this issue. The seed damage of the planters tested, as meas- 
ured by screening through the 6/64-in screen, varied from 3 
to 10 per cent, and averages around 5 to 6 per cent for the 
better planters when working properly. In developing a new 
planter or new seed plates, cutoffs, knockers, or other seed 
hopper parts, tests should be run to determine that seed dam- 
age is not excessive. 

Another planter characteristic which has very definitely 
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Fig. 3 (Left) The fertilizer boot on this disk opener, which regularly is set between the disks, has been 
offset to the outside of the disks by a special mounting. This reduces disturbance to the seed spacing and 
in some cases has improved seedling emergence e Fig. 4 (Right) The use of toothed wheels between the 
press wheels, such as is used for this setup on a regular disk opener, has consistently 
improved seedling emergence as compared to the check 


and consistently affected the per cent of seedling emergence in 
the field on all of our test plantings, is that of planting depth 
as related to date of planting. The depth of planting is partly 
a matter of planter development and partly of planter ad- 
justment. Because planting depth is so critical, a planter 
should be designed to give a uniform depth of planting at 
the depth for which it is adjusted. Furthermore, it should be 
possible to make adjustment for depth easily and quickly, so 
that the operator will change the depth for different dates 
of planting or different conditions, rather than use the planter 
as it is set. 

Some preliminary tests in 1945 at different planting depths 
throughout the planting season indicated that the depth of 
planting should be shallower in the early part of the season 
and deeper later in the season. Further tests were made in 
1946 and again in 1947 to investigate this matter. These tests 
showed that for the northern Colorado area, a 1-in planting 
depth on the earlier season plantings gave a significantly 
higher per cent field emergence than the 114-in depth and the 
2-in depth was even poorer. For these early season plantings 
during late March and up to probably the latter part of April, 
depending upon the season, the soil is colder, moisture is 
usually ample or will come later, and germination is slow. 
Under such conditions, many of the 114-in or 2-in depth seed- 
lings do not have the vigor to keep growing long enough to 
emerge. 

The results with the different depth plantings were re- 
versed for the later season plantings in May and on into 
June. The 1-in depth plantings gave a significantly poorer 
seedling emergence than the 114-in depth. In extremely dry 
conditions a 2-in depth gave significantly better emergence 
than the 114-in depth, but for usual conditions, the 114-in 
depth gave as good or somewhat better emergence than the 
2-in depth. The soil for these plantings during the latter part 
of the season is warmer and germination is faster. Then, too, 
moisture is apt to be limited so that germination conditions 
will be better at the 114-in depth than at the 1-in depth. 

Many beet growers have a habit of using one planter depth 
setting for all of their plantings, and some sugar company 
personnel recommend using one planting depth throughout 
the entire season. Where only one depth of planting is used, 
it is usually 114 in. However, I believe that the average seed- 
ling emergence in most districts can be improved, particularly 
for early plantings, if growers are impressed with the advan- 
tage of setting the planter for the desired planting depth. The 
specific depth and date of planting recommendations given 
above are particularly applicable to the Fort Collins, Colo., 
district, but modifications to suit different seasonal conditions 
can be made. 

It is quite a job to change a set of the old-type depth 
bands on a disk-furrow-opener planter to give a different 
planting depth, and it is easy to see why a grower is reluctant 
to make the change. However, planter manufacturers have 
made considerable development along this line and the new- 
type, pressed-steel depth bands, such as are used on John 
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Deere and McCormick-Deering planters, can be changed in 
a few minutes and different size depth bands are available for 
the planters. In many cases a lower seeding rate can be used 
when the proper depth of planting is used, as the percentage 
emergence will be increased. 

Before discussing some of the new developments in planter 
openers and press wheels which have shown promise, I would 
like to discuss briefly seedbed preparation as it affects seedling 
emergence. The per cent of emergence seems to be directly 
correlated with the amount of moisture which the soil con- 
tains, holds, and transfers to the seed. Anything which can 
be done to the soil to increase its moisture-holding capacity 
and its intimate contact with the seed to more readily transfer 
moisture to the seed increases the per cent of seedling emer- 
gence. This applies both to seedbed preparation and to planter 
characteristics such as improved openers or press wheels. 

Our studies to improve seedling emergence during the past 
few years have shown in general that a well-settled seedbed 
which is fairly fine, but is not so firm or solid that the press 
wheels will not close the seed furrow, produces the best seed- 
ling emergence. For example, the seedbed for our first 1947 
planting at Fort Collins in mid-April had been fitted for a 
week or so before planting. It had received about 0.4 in of 
precipitation, mostly rain but a little snow, during that time 
which had settled and firmed it somewhat. Just before plant- 
ing, half of the seedbed was spike-tooth-harrowed twice to 
loosen up the soil. The planting was begun and partly put in 
on April 14, was interrupted by a snow of 0.13 in precepita- 
tion on April 15, and a full set of treatments was put in on 
April 17. Seedling emergence counts showed that the per cent 
of emergence was significantly better on the unharrowed seed- 
bed of the April 14 planting than on the freshly harrowed 
seedbed. However, on that portion of the field planted on 
April 17 after the 0.13-in precipitation, the results were just 
reversed. The seedling emergence on this planting was signif- 
icantly better on the part of the field recently harrowed but 
somewhat settled by the precipitation, than on the unharrowed 
section. The average per cent emergence on all these plant- 
ings was 67 per cent, which is comparatively high. 

On the 1948 seedling emergence study plantings in early 
May, similar results were again obtained. Seedling emergence 
was significantly better on a seedbed which lay a month after 
fitting and was settled by 0.9 in of precipitation in light rains, 
than it was on a seedbed freshly worked by shallow cultiva- 
tion, harrowing, and rolling. These results would indicate 
that a seedbed should not be freshly worked just before plant- 
ing, even superficially, if maximum seedling emergence is de- 
sired. However, for weed control it may be very desirable to 
give the seedbed a shallow cultivation and harrowing just be- 
fore planting if the seedbed has lain for a time and weeds 
have started to grow. On the 1948 planting mentioned above, 
the working of the seedbed just before planting killed a great 
many weeds and about cut in half the time required to hoe 
and thin the plantings. 

The development work on planting equipment which we 
have been carrying on in Colorado and Michigan the last three 
years or so is directed toward determining fundamental in- 
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Fig. 5 Covered-row or ridge-covered planting, such as is shown on 
the two left openers on this planter, has usually improved seedling 
emergence where the ridges were removed before the seedlings grew up 
into the ridge 
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formation on seedling emergence, as well as attempting to de- 
velop planting equipment which will give higher percentages 
of emergence. The work in Michigan has been done by hand 
planting and with a specially built planting unit to determine 
such fundamental information as the desired fineness of the 
seedbed, the desired amount of soil compacting and whether 
it should be done ahead of or behind the furrow opener or 
both, and the seedling emergence characteristics of different 
basic types of furrow openers. Fig. 1 shows the special planter 
unit used with a regular double-disk opener unit for a check 
on the left and a special opener unit on the right. 


The summarized results of the Michigan studies in 1946 
and 1947 on planting equipment as it affects seedling emer- 
gence are as follows: Seedling emergence was better on the 
check planting than where the seedbed was milled up finer 
by rotary tillage. In general, packing behind the furrow opener 
was significantly better than where no packing was used be- 
hind the furrow opener though differences were not always 
significant. Packing ahead of the furrow opener gave no sig- 
nificant difference as compared with no packing ahead of 
opener. An opener consisting of a rolling disk or plate 34-in 
thick with edge beveled to ¥4-in, which rolled or pressed open 
the seed furrow rather than cutting or plowing it open gave 
significantly better emergence than a round-bottomed shoe, 
and on one test was better than a conventional sharp-edged 
shoe or runner opener. However, the same rolling disk opener 
was significantly poorer than the check, a conventional double- 
disk opener, on one test and not significantly different from 
the check on another. A round-bottom shoe which pressed the 
seed furrow open was in all cases significantly poorer than a 
conventional double-disk opener. All of these results can be 
summarized into the statement that of all equipment and 
methods tested none was found that was significantly better 
than the conventional, double-disk opener with regular flat- 
rim press wheels. 


COLORADO STUDIES OF PLANTER CHARACTERISTICS 


The studies in Colorado of planter characteristics and de- 
velopment affecting seedling emergence have largely been made 
with regular planters with modified or special openers and 
press wheels. These studies have been carried on for the last 
four years with plantings put in throughout the entire plant- 
ing season and under varied soil conditions from ideal to very 
dry. The results with different types of equipment have been 
very erratic from one season or one planting to another, some 
equipment giving significant improvement at times and being 
poorer than the check at others. It is necessary, therefore, to 
take repeated plantings under different conditions to eliminate 
the questionable or erratic equipment, and to find out what 
equipment will give consistent improvement or at least be as 
good as our check equipment. 


The check-planting equipment has been taken as the stand- 
ard planter equipment which has given us the best and most 
consistent results, and adjusted to the most suitable depth for 
the planting season. This has been a standard double-disk 
opener equipped with depth bands and using flat bevel-rim 
press wheels assembled so as to be set about 34 in apart. One- 
inch depth is used for early season plantings through April 
and 114-in depth for mid-season to late-season plantings, after 
about May 1. In general, runner openers have given just as 
good seedling emergence when there was no trash on the field 
to interfere with the satisfactory operation of the openers and 
when the planting depth was correctly adjusted. The depth 
control or adjustment on the runners is not as foolproof as 
the depth bands on the disk openers, and runner openers often 
run deeper than is thought by the operator. We have, there- 
fore, used the disk openers as a check. 


Some planting-equipment combinations, both of regular 
and special equipment, have consistently given better seedling 
emergence and these will be discussed first. Manufacturers 
of sugar-beet planters have equipped their planters with one 
of two general types of press wheels. These two types, which 
we have called concave-rim and flat, beveled-rim press wheels, 
are shown on the two left-hand openers on the planter in 
Fig. 2. The other two openers are special equipment being 
tested. Our tests have consistently shown the flat, bevel-rim 
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press wheels to give better emergence than the concave-rim 
press wheels when they are assembled separated about 34-in 
as shown. This is particularly true where seedbeds are firm 
and the concave-rim wheels tend to ride on the outer edges 
of the rims, and in some cases will not even cover the seed. 
Significant improvement in seedling emergence is obtained 
where the concave-rim wheels are assembled with no space 
between wheels, as can readily be done on most planters. The 
emergence is then usually about the same as with the flat-rim 
wheels. Emergence with the flat-rim wheels is usually about 
the same whether they are assembled separated or together. 

Some planter manufacturers provide safety fertilizer boots 
for use with their planter openers when fertilizer is applied 
with the planter, to keep the fertilizer separated from the seed 
by some soil. Some of these fertilizer boots are designed to 
be set between the disks of a double-disk opener and some to 
be offset slightly to one side of the opener. When such a 
fertilizer boot is used between the disks, we found the seed- 
ling emergence to be significantly reduced, apparently from 
tke loosening or disturbance of the soil. Our 1947 tests showed 
that, when such a fertilizer boot was offset just to the outside 
of the disk, as shown in Fig. 3, so that the blade of the boot, 
which has a small amount of angularity with the line of 
- travel, pushed the soil towards the seed furrow, the seedling 
emergence was improved over the check planting without the 
boot. The 1948 plantings, however, showed significantly 
poorer emergence with the fertilizer boot offset than with the 
check planting. No fertilizer was used in any of these tests 
as the mechanical effects of the boot only were being con- 
sidered. Apparently a side pressure to improve the closing of 
the seed furrow is sometimes beneficial, but the results are 
not uniform. 


NEW DEVELOPMENT IMPROVES SEEDLING EMERGENCE 


A new development which consistently has given improved 
seedling emergence in both our 1947 and 1948 tests and in 
tests of others working on this problem, is that of using a 
toothed wheel or plate or pair of such wheels between the press 
wheels and with the teeth protruding beyond the press wheel 
rim. Fig. 4 shows one of the setups of this type used with 
deep-concavity press wheels. Another similar setup consisted 
of a finer toothed wheel than that shown. Still another con- 
sisted of a pair of such wheels of half the thickness, one with 
an over-all diameter an inch or so greater than the other and 
with a large center so that the points would be together at 
the bottom but one above the other at the top. This was de- 
signed to provide a self-cleaning effect. 

Such toothed wheels when used between either flat bevel- 
rim or concave-rim press wheels have significantly improved 
seedling emergence over check plantings. The emergence with 
the toothed wheel used between flat bevel-rim press wheels is 
better than when used with the concave-rim press wheels. 
No difficulty has been encountered from soil building up on 
the toothed wheels, probably because the ground surface was 
dry when planting, even though the soil was sufficiently moist 
for seed germination just below the surface. The improved 
emergence with these toothed-wheel setups was consistent 
both when planting was in a normally moist seedbed and 
when it was in a seedbed so dry that no seed germinated until 
rain fell and wet the soil. There was no difference in emer- 
gence between single and double toothed wheels. Apparently 
the working of the soil down around the seed by the teeth 
of the extra wheels improves the moisture contact between 
the soil and the seed. 

Covered-row or ridge-covered pate is another equip- 
ment development which has usually improved seedling emer- 
gence over the check if the ridges were removed in time. Cov- 
ered-row planting consists of throwing a ridge of soil over the 
planted row to hold moisture and then removing the ridge 
just before the seedling would emerge from a level seedbed. 
These ridges are sometimes only about 114 in high and are 
thrown up by a pair of small disks behind each opener as 
shown on the two left-hand openers on the planter in Fig 5. 
Some advocates of this method of planting feel that the ridges 
should be larger, and larger disks cutting nearly to the center 
of the space between the rows are used. 
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There is a definite hazard with this type of planting which 
should be mentioned. If wet weather comes after planting 
and continues so long that the ridge cannot be removed be- 
fore the seedlings germinate and grow up into the ridge, the 
beets probably will have to be replanted as the seedlings will 
not have enough vigor to grow up through the ridge and the 
ridges cannot be removed when the ground does dry as the 
seedlings will be damaged. We have lost plantings from this 
cause, yet in 1948 the emergence of both early and late plant- 
ings was improved by ridge-covered planting. 

Many different types of special press wheels, such as V-rim 
press wheels in sets of two or four, and soil-packer or land- 
roller-type press wheels also have been tried, but in general 
they have not given any consistent improvement in seedling 
emergence and often they have resulted in poorer emergence. 
One combination of two pairs of two different types of land- 
roller wheels which showed some improvement in 1947 were 
so heavy and awkward as to be impractical. Rubber-tired 
press wheels also have been used at normal and at very low 
air pressures. These have sometimes given some improve- 
ment in seedling emergence, but in general they have not given 
consistent, significant improvement. 

A number of different modifications of the furrow opener 
have also been tried, particularly on a regular double-disk 
opener, and on some plantings have given significant improve- 
ment in seedling emergence. These modifications have been 
of two general types. One was to smooth or flatten off the 
bottom of the seed furrow where the double disk tends to 
leave a W-shaped bottom on the furrow. Such devices were 
designed to flatten and sometimes press down the bottom of 
the furrow to give a uniform planting depth and eliminate 
air spaces under the seed. The other type of modification 
consisted of devices to bring in a small amount of moist soil 
from the bottom of the opened furrow and cover the seed 
and firm it down before dry soil fell in on the seed or was 
brought in over the seed by the press wheels. Though both 
of these types of modifications have given improved seedling 
emergence on some plantings, their results have not been con- 
sistent and often the emergence has been poorer with them. 

As an example of seedling emergences which can be ob- 
tained, our average per cent emergence for the check and bet- 
ter plantings in 1947 and 1948 at Fort Collins were as follows: 


Planting date and per cent emergence 
(4/17/47)78.6  (4/17/48)78.5 
(6/17/47)51.4 (5/6/48) 59.5 

To sum up the results of the studies to improve seedling 
emergence by planter development, certain recommendations 
can be made from the work so far. These are as follows: 

1 See that the planter is working properly so as to mini- 
mize seed damage and loss of germination from this cause. 

2 Use a planting depth suitable for the season of plant- 
ing and for other planting conditions. One-inch-depth plant- 
ings are better for early plantings when germination is slow. 
One-and-one-half-inch-depth plantings are better for the lat- 
ter part of the planting season when the soil is apt to dry out. 

3 If the planter is equipped with deep-concavity press 
wheels, they should be assembled without any space between 
the wheels. 

4 In general, the press wheels should have as much pres- 
sure on them as possible without carrying so much of the 
planter weight that the planter wheels will slip excessively. 
Some planters provide an adjustment for varying the propor- 
tion of pressure on the opener disks and the press wheels. 
The adjustment should generally be made to put as much of 
the pressure as possible on the press wheels, that is, put the 
pressure yokes in the back set of holes. 

5 Do not use fertilizer boots between the disks of an 
opener, but arrange to offset them outside of the disk and 
on the side to give side pressure against the seed furrow if 
there is any difference. Such a device should be set to give 
a minimum of soil disturbance around the seed. 

6 Toothed wheels of some type used between the press 
wheels probably will improve seedling emergence. However, 
such wheels are not available from planter manufacturers 
and will have to be specially made for the planter. 


Early planting 
Later season planting 
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Automatic Watering Systems for Poultry in Winter 
By C. N. Turner 


MEMBER A.S.A.E. 


matic water supply for his laying birds in order to 

maintain high egg production with a minimum of labor. 
Water is the most essential part of the feeding ration. Egg 
production immediately drops if the hens are without water 
for only a few hours, and it stops entirely if no water is 
available for 48 to 60 hr. Water is the cheapest part of the 
feeding ration and is often given the least consideration. 
Studies show that hens drink about 25 per cent more water 
and egg production increases as much as 10 per cent when 
water is available at earth temperatures (5O0F) than when it 
is colder. 

Since laying birds drink small amounts of water frequently 
throughout the day, a supply must be available at all times. 
When it is not piped to the laying pens many minutes and 
steps are required to carry it to the birds. Even when it is 
piped to the pens and drinkers are filled from a faucet this 
time and travel is still an unnecessary chore. An automatic 
supply system which will provide water for the birds at all 
times without any attention on the part of the poultryman, 
has been found to save from 25 to 35 per cent of the labor 
required to care for the flock. 

Several dozen poultry equipment manufacturers have pro- 
duced automatic water supply devices of all descriptions but 
few of them are adapted to the laying-house temperatures in 
the northern states. Many poorly designed valves for con- 
trolling the flow of water fail and flood the pen, causing a 
serious litter problem. Few manufacturers give the poultry- 
man any assistance in preventing the supply pipes or their 
devices from freezing. Thus, until recently, few automatic 
supply systems were used throughout the months of Decem- 
ber, January, February, and March in New York state. 

In the fall of 1944, the department of agricultural engi- 


T= poultryman is becoming dependent upon an auto- 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers, at Portland, Ore., June, 1948, as a 
contribution of the Rural Electric Division. 

C. N. TuRNER is associate professor of agricultural engineering 
Cornell University, and project leader, New York Farm Electrification 
Council. 
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Fig. 1 An automatic poultry water supply system 
protected with electric heating cable 


WATER CIRCULATING 
PUMP AND MOTOR 


ae Fig. 2 A circulating water system for large poultry 

houses. Centrifugal pump and immersion heater con- 

trolled by expansion bulb-type thermostat set at 40 F 
and attached to water pipe loop 


neering at Cornell University, in cooperation with the New 
York State Farm Electrification Council, started a project on 
an automatic water supply system for poultry which could 
be used throughout the winter. The work started by adapt- 
ing electric soil-heating cable to an automatic supply system 
on the Walter Schait Farm near Dryden, N. Y. Using the 
data and experiences from this installation, several hundred 
other poultrymen all over the country have installed cable to 
protect their automatic systems from freezing during the past 
two winter seasons. While the use of soil-heating cable to 
protect water from freezing in pipes was not new, its applica- 
tion had not been developed satisfactorily for this important 
use. Cornell Extension Bulletin No. 734, entitled “Electric 
Heating Cable for a Poultry Water Supply,” has been pub- 
lished to help poultrymen and electrical contractors make ade- 
quate and safe installations. In October, 1947, a new plastic- 
covered heating tape was placed on the market and its use 
will undoubtedly supplement that of the lead-covered cable. 
The tape has one distinct advantage over the lead cable in 
that it is available in short lengths instead of the usual 60-ft 
lengths of lead cable. Detail descriptions, illustrations, and 
data on the development of heating cable for poultry water 
systems have been published in the 1944, 1945, and 1946 
progress reports to the New York Farm Electrification Coun- 
cil. Fig. 1 is a diagrammatic sketch of this type of automatic 
supply. 

In June, 1946, a circulating system was developed and 
studied to determine its value in connection with the freezing 
problem of automatic supply systems. A return section of pipe 
was installed from the last automatic valve back to the sup- 
ply, forming a continuous loop of pipe through which the 
water could be circulated. By the use of an electric immer- 
sion heating element, a thermostat, and a small circulating 
pump (Fig. 2), the water in the loop of pipe was maintained 
at about 40 to 45F at all times. The automatic valves were 
installed on this loop and by conduction were kept from 
freezing. This system has the disadvantage of requiring addi- 
tional pipe, plumbing, and slightly higher initial cost than 
heating cable, but it should be more durable, and a packaged 
: unit could be easily adapted 
~t to the many variations found 
in laying houses, whereas 

cable requires special calcu- 

lations and design for each 

and every situation. The cir- 

culating system appears to 
-— be entirely practical after 
two years’ use at the poultry 
research farm at Ithaca. A 
standard 14-in centrifugal 
pump and motor assembly 
has been quite satisfactory 
and a circulating pump such 
as that used on domestic hot 
water heating systems should 
also be satisfactory. 


The circulating system 
idea seems to be more diffi- 
cult to sell to the poultry- 
man than heating cable, 
probably because of the ad- 
ditional piping and installa- 
tion work required. It should, 
however, prove to be more 
easily marketed in package 
form and more durable than 
the heating cable. The oper- 
ating cost was slightly less 
than for heating cable, prob- 
ably due to the application 
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of the heat directly to the water rather than to the outside 
of the pipe. 

Both the heating cable and the circulating systems are 
best adapted to the larger poultry operation, and neither are 
well adapted to the small flock owner's need. Since about 80 
per cent of the flocks have 300 birds or less, it seemed im- 

ortant next to develop an automatic water supply for this 
loot group of poultry keepers. 

The Research and Marketing Act made possible a study 
of poultry water supply problems during this past winter sea- 
son of 1947-48. The work was a part of the poultry-house 
equipment project and has been conducted by the depart- 
ments of agricultural engineering and poultry husbandry of 
Cornell University, and the New York Farm Electrification 
Council cooperating. 

Five 20x20-ft laying houses of the Cornell shed-roof de- 
sign were equipped with different assemblies to provide about 
90 heavy breed birds with water automatically without freez- 
ing. Each house was first provided with a frostproof pit for 
the water supply line and the waste water drain. These pits, 
2 ft square and about 31, to 4 ft deep, were considered as an 
essential step in getting water to and away from any laying 
house. 

In house No. 1, a 5-in bubbler-type drinker with an ad- 
justable valve was installed on the end of the vertical supply 
pipe. A 12-in vitrified tile was installed around the pipe and 
drinker to direct the waste water into the pit and to catch the 
water spilled by the birds, as an aid in keeping the floor litter 
dry (Fig. 3). No artificial heat was necessary for this as- 
sembly since the water flowed continuously, bringing sufficient 
heat from the earth to prevent freezing. This installation was 
low in initial cost but required an adequate water supply and 
drainage system since 17 gal of water flowed each 24 hr. About 
11 to 12 gal were estimated to be wasted and from 5 to 6 gal 
per day consumed by the birds. 

While there are relatively few poultrymen who could suc- 
cessfully use this bubbler type of supply, an ample supply of 
water and good drainage facilities would allow the use of 
this simple, inexpensive type of automatic watering system. 
The only disadvantage seemed to be that the birds spilled a 
considerable amount of water on the floor litter. This could 
have been due to some design feature of the cup or the rela- 
tionship between the shape and location of the bubbler to 
that of the standing position of the bird. The number of birds 
which can be adequately served with this type of waterer was 
not determined. 

In house No. 2, a typical drinking trough was supplied 
through a 14-in pipe and float valve. Freezing protection was 
provided by means of a wood box 7-in square built around 
the pipe and valve. A 100-watt cone heater and wafer thermo- 
stat located inside the box maintained a temperature above 
freezing (Fig. 4). The heater used 1.5 kw-hr per day on the 
average during the coldest winter months. This type of water 
supply was inexpensive, but the cheaper type of heater and 
thermostat, along with the wood materials used, might prove 
to make the installation short lived. 
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Fig. 4 Float valve supply protected by heated box assembly 
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Fig. 3 Continuous flow, bubbler-type drinker with 12-in 
tile for catching drip and 4-in tile for drainage 


The drinking trough was of the insulated type, with a 
150-watt strip heater under the water pan. Since there was 
no thermostat to control the heater, it was left on continu- 
ously and used 3.6kw-hr per day. The temperature of the 
water in the trough ranged from 34F on cold days to 87F 
on mild winter days. This type of drinking container requires 
too much electrical equipment and energy to justify its use. 
With an automatic supply a small drinking device appears 
to be more practical. 

In-house No. 3, a drinking trough, supply pipe, and float 
valve were used similar to that in house No. 2. For freezing 
protection a thermostatically controlled solenoid valve allowed 
water to flow into the trough and by-pass the float valve when 
the water temperature in the pipe approached 36F. The by- 
passed water collected in the trough and only wasted through 
the overflow drain into the pit during extremely cold weather. 

Aside from some difficulty in obtaining a solenoid valve 
which would hold the pressure when closed, this system per- 
formed satisfactorily. However, it does not appear to be as 
practical as some other methods for the small flock owner. 
The initial cost was high and a reasonably good water supply 
and drainage system are required. The electrical energy used 
was negligible, since the solenoid valve used only 14w and 
was open only for 5 to 7 sec at a time and a matter of a few 
minutes during any 24-hr period. 

In house No. 4, a cone-shaped drinking cup designed and 
manufactured by Earl Johnson in New Jersey was installed 
on the end of the vertical supply pipe (Fig. 5). The supply 
was maintained in the cup automatically by means of a float- 
ing inner cone. When submerged, the cone with a small rub- 
ber pad on the bottom rested on a (Continued on page 540) 
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Fig. 5 Automatic cone-type drinker with tile assembly for 
insulation chamber and for catching drip 
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Technique for Spray Nozzle Testing 


By G. L. Shanks and J. J. Paterson 


MEMBER A.S.A.E. 


EED control by the use of 2, 4-D in spray form is 

rapidly gaining acceptance as a standard farm 

practice where cereals are grown. Many provincial, 

federal, and private institutions have extensive series of con- 

trolled experiments under way to determine the limits of use- 

fulness of this weed killer. In such experiments it is always 
desirable to eliminate all possible variables. 

Studies commenced in May, 1947, by the agricultural en- 
gineering department of the University of Manitoba have now 
resulted in the development of an apparatus which permits 
studying the spray pattern from any type of nozzle for any 
combination of height, pressure, and nozzle spacing. 


This paper was prepared expressly for AGRICULTURAL ENGINEERING. 
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assistant professor of agricultural engineering, University of Manitoba, 
Winnipeg, Man. 
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Fig. 1 A general view of the test apparatus developed by agricultural 

engineers at the University of Manitoba to study the spray pattern of 
various types of nozzles 
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Other investigators of spraying equipment seem to have 
generally overlooked the problem of visualizing the spray pat- 
tern. This is quite understandable, considering the fact that 
its importance is greatly increased by the introduction about 
three years ago of the low-volume nozzle (4 Imperial gallons 
per acre). In fact, the authors recently had an inquiry from 
a prominent English manufacturer of sprayers asking for de- 
tails of such nozzles, indicating that they are still unknown 
there. Earlier work which does indicate recognition of the im- 
portance of spray pattern includes French'* and French and 
Crofts?. In 1934 French applied the technique of Lee* to the 
pattern of oil sprays. In brief, the oil particles are caught on 
a film of lamp black and measured by use of a microscope 
with a filar micrometer eyepiece. In later studies with Crofts? 
the groundwork for our present boom sprayers was laid, and 
while no method of observing spray pattern is described, its 
importance is noted and a method of determining the driving 
force of the spray is described. They appear also to have con- 
structed their own nozzles for producing a flat spray and ad- 
vised the use of folding booms. 

Originally attempts to obtain this information by the use 
of paper held beneath a moving tractor-mounted sprayer were 
contemplated, but it was felt that the effects of vibration, 
wind, and eddy currents would largely defeat the object of 
the test. Also the method was cumbersome and slow. The 
ens approximately in the form shown in Fig. 1 was fi- 
nally conceived and has given a very satisfactory performance 
in every respect. Results are rapid, accurate, and easily repli- 
cated. At first, weak blue ink was used even with two noz- 
zles working together. However, it was soon found advan- 
tageous to use two separate pumping systems, one spraying 
red and the other blue which permits the spray pattern of 
each nozzle in a combination to be studied separately. The 
use of half ink and half water as a spray mix does not de- 
part to any serious degree from the viscosity of a 2,4-D 
water mix. ‘ 

The main frame of the test apparatus is two wooden 2x4’s 
12 ft long on edge and spaced 18in apart. These are sup- 


*Superscript numbers refer to appended references. 
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Fig. 2 These sections (actual size) were taken from the center portions of three typical spray patterns. Top: Section of pattern for a nozzle throw- 
ing a fine, even spray. Center: Pattern formed by a popular nozzle which gives a much coarser spray. Bottom: Pattern formed by a commonly 
used knapsack sprayer nozzle 
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ported by legs about 24 in high and securely braced. On top 
of each of the 2x4 rails is fastened a length of 1-in angle iron 
with the sharp corner up thus forming a smooth, nearly fric- 
tionless track for a small table of plywood which is supported 
by four fixed wheels, two grooved and two plain. These are 
of aluminum and the whole table assembly is kept as light as 
possible to decrease inertia effects. It is 18x24 in with the 24- 
in dimension at right angles to the track. 

Fastened to the 2x4 are two parallel shafts one at either 
end of the track. These carry pulleys on which run a 2-in, 
3-ply rubber belt. The driving pulley is powered by a speed 
reducer operated by a 14-hp electric motor and at present is 
geared to produce a belt speed of 4 mph, a common speed for 
tractor mounted sprayers. A hook on the table can be at- 
tached to an eye in the rubber belt which is midway between 
the rails and at approximately the same level. It has been 
found a wise precaution to use a short length of weak string 
for attaching the table to the belt. When the motor is started, 


brings the moving table to rest before it travels the remain- 
ing 9 ft... tts 

.. Fo the. moving table is pinned secugely an 18x24-in sheet 
of white paper (a cheap grade known as “poster paper”’ cost- 
ing 234c per sheet has been found very satisfactory), and six 
feet from the starting point the whole assembly passes beneath 
the nozzle or nozzles to be tested, these being supported by 
adjustable laboratory stands. By spraying the ink-water mix- 
ture from the nozzle, a permanent recoid of the spray pat- 
tern is readily obtained. 


PROCEDURE FOR TESTING A?NOZZLE 


To test a nozzle, it is first mounted at the desired height 
and spacing: The use of a rubber hose to connect the nozzle 
to the pump is advisable and an adjustable laboratory stand 
(as shown in Fig. 1) greatly facilitates this part of the work. 
A gear pump of 14-in pipe size driven by a 4-hp motor at 
800 rpm will supply adequate volume and pressure, and the 
pressure can be kept at any desired amount by the use of a 
spring-loaded relief valve. An accurate gage should be mount- 
ed in the pressure line in full view of the operator. A sheet 
of paper is pinned to the table which is moved to the starting 
end and attached to the belt. The pump is started and a con- 
tainer held beneath the nozzle until the pressure and pattern 
are normal. The motor operating the long belt is then switched 
on and the container withdrawn from beneath the nozzle. The 
paper passes the nozzle receiving spray, and as rapidly as pos- 
sible the container is returned to catch the spray until the 
motor operating the pump can be stopped. Obviously the 
limit switch could also be adapted to stop this motor also (a 
refinement not yet on our original model). In practice it has 
been found quite easy for two operators to take a spray pat- 
tern in two minutes without automatic motor switches. 

With this apparatus it has been possible to study in detail 
the spray patterns of several of the leading makes of commer- 
cial nozzles now in use in western Canada. Some notable 
variations are apparent which justify further study. Nozzles 
from typical knapsack sprayers have also been tested and 
these give a very different spray pattern. As these knapsack 
sprayers are widely used in experimental plot work with 
2,4-D, it seems reasonable to suggest to those using such 
sprayers that a closer control of the spray pattern might 
eliminate an experimental variable. 

To extension workers and others contacting the users of 
spray equipment, these spray pattern charts tell more plainly 
than words the desirability of adhering to correct heights 
and pressures when spraying. To the manufacturer of spray 
nozzles this technique should prove of great value in develop- 
ing better nozzles. 
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Automatic Watering Systems for Poultry 
(Continued from page 538) 


carefully designed jet and stopped the flow. No other work- 
ing parts were required. The drinker and supply pipe were 
enclosed in a 4-in vitrified tile around which was placed a 
similar 10-in tile and the space between filled with a mica 
type of insulation. A rich mixture of portland cement and 
sand was used to seal the insulation and space the tiles at the 
top and bottom. No artificial heat was required for this as- 
sembly until the third week in February. Even then, a small 
50-watt screw-base heater in a weatherproof socket suspended 
inside the 4-in tile on cold nights provided the only necessary 
protection. This house was the coldest of the five, with a 
minimum of 3.5 F and several other readings as low as 5 to 
7 F. 

This method of watering a small flock appears to be the 
most satisfactory of those developed. One season’s operation 
shows the initial cost to be low, the brass cone parts and the 
vitrified tile durable, a minimum of wear on working parts, 
and practically no operating expense. The drinker did not re- 
quire frequent cleaning and when cleaned only a cup of water 
need be wasted. The birds spilled less water on the floor litter 
around this installation than in any of the other four houses. 
The number of birds which can be served by this drinker 
was not determined. 

This type of automatic water supply system seems prac- 
tical for the large flock owner as well as the small one. By 
using electric heating cable on the supply pipes and a few 
turns under each cone drinker, any number of units could be 
used in the large multistory houses. 


In house No. 5, water was supplied during most of the 
cold weather by filling a drinking trough with a stop and 
and waste shutoff valve. This allowed the water to drain 
from the pipe above the floor to the bottom of the pit each 
time the trough was filled. When cleaned, the trough was 
drained by removing the overflow drain pipe and catching the 
water in a pail to be emptied outside the house. This house 
served as a check on chore time and the general desirability 
of automatic watering. 


PENDENT-TYPE DRINKING CUP HAS DISADVANTAGES 


The last of February, a fifth system of automatic watering 
was installed in this house No. 5. A pendent-type drinking 
cup developed in California was installed and protected from 
freezing by means of a newly developed plastic heating tape. 
The short 20-ft length and the 140-w heating capacity made 
it adaptable to the 8-ft supply pipe and cup assembly. An 
immersion thermostat was installed to respond to the tem- 
perature of the water in the supply pipe. A square wash tub 
with a drain in the bottom served 10 catch the water spilled 
by the birds and that wasted when the cup was cleaned. 


The limited observations on this assembly show several 
distinct disadvantages over the other methods employed. Ice 


formed in the cup even with 6in of heating tape immersed 


in the water. Water temperature in the cup ranged from 33 
to 80F. The cup was difficult to remove and clean. The wash 
tub collected several inches of litter and droppings and was 
difficult to clean in freezing weather. 


During the 1947-48 winter season the seven different in- 
stallations of automatic watering systems for poultry came 
through without any freezing damage. Temperature data in- 
side and outside the laying houses showed that it was prob- 
ably the most severe test which the systems might be expected 
to meet in actual laying house conditions. Considering all 
angles from the viewpoint of the small flock owner, the John- 
son cone-type drinker (Fig. 5) showed the most promise of 
the several systems used. This drinker may also be adapted 
to the larger multistory laying houses. A minimum of invest- 
ment is required in the equipment and installation procedure, 
the installation should be long-lived, and a minimum of up- 
keep and operating expense appears to be required. Further 
studies will help to-obtain additional information necessary 
to develop the most economical and practical watering system 
for New York poultrymen. 
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Irrigation with Sprinklers and Portable Pipe 
By F. W. Peikert 


MEMBER A.S.A.E. 


HE introduction of portable pipe sprinkler equipment 

has brought about some new concepts of irrigation. 

Since sprinkling is adaptable to most any topography 
and the rates and amounts of application can be quite well 
controlled, irrigation is no longer confined to the more level 
parts of the western states. The practice is now gaining accept- 
ance from coast to coast and is found to be profitable even in 
regions of high annual rainfall. 

In humid sections, sprinkler irrigation is practically the 
only type used. The reason for this is that the land is usually 
quite rolling so that leveling for surface methods would be 
impractical and only light applications of water are needed, 
which can best be applied by sprinklers. 

At present the greatest acreage under sprinkler irrigation is 
in the West where, until comparatively recent times, only 
surface methods were used. Here again sprinkling has made 
it possible to irrigate the more rolling areas. Where surface 
methods are now in use, there is frequently a question as to 
whether to continue by these methods or convert to pipe and 
sprinklers. Even on comparatively level lands, particularly on 
lands where surface methods have been only moderately suc- 
cessful, many irrigators are now turning to sprinkling. 

In addition to using portable pipe sprinkler equipment for 
irrigation, there is considerable interest in using it for other 
purposes. This is particularly true in the humid regions where 
it is needed only a short period each year to supplement the 
rainfall. Under these conditions, the investment in equipment 
per acre-inch of water applied runs quite high. Some of the 
other uses, which have either been suggested or put into prac- 
tice, are the following: 

1 For applying commercial fertilizer, especially nitrates, 
along with the irrigation water during the growing season. 
This practice is proving very satisfactory. 

2 For protection against frost by operating the system dur- 
ing the time the air temperature is below freezing. It must be 
realized that a portable pipe system for irrigation is designed 
to be moved from one part of the field to another in order to 
use a minimum of pipe. Therefore, the available equipment on 
a farm is usually not sufficient for controlling frost on a large 
area. However, a farmer may have a few acres of a very valu- 
able crop. If it can be saved by sprinkling, the returns may go 
a long way toward paying the cost of the equipment. 

3 For drainage of low places in a field where there is no 
gravity outlet. 

4 For added farmstead fire protection, especially during 
seasons of the year when not needed in the field for irrigation. 

5 For applying insecticides and herbicides. Many are 


This paper was presented at the annual meeting of the American 
Society of Agricultural Engineers at Portland, Ore., June, 1948, as a 
contribution of the Soil and Water and Rural Electric Divisions. 


F. W. PEIKERT is professor of agricultural engineering, Michigan 
State College, East Lansing. 


inquiring about the use of sprinkler equipment for these pur- 
poses and perhaps some day a practical method can be worked 
out along this line. 

In regions where either surface or sprinkler methods can be 
used, one of the principal advantages of the latter is the possi- 
bility of making more efficient use of the available water sup- 
ply. In areas where sprinkling will predominate we may great- 
ly modify the present concepts of water requirements of differ- 
ent crops. Recommendations previously set up were for aver- 
age practices with surface methods where allowance was made 
for losses due to deep percolation, seepage from ditches, and 
surface runoff. All of these losses can be eliminated by proper 
sprinkler applications, except perhaps in areas where occasion- 
al deep percolation is needed to prevent the accumulation of 
soluble salts in the root zone of the soil. However, if the water 
applied by sprinkling is to be used most efficiently, a practical 
method suitable for general use by farmers is needed for meas- 
uring available soil moisture. With such a method, one will 
know when to irrigate and amount of water that his crop can 
use effectively. A device which has possibilities is the Bouyou- 
cos moisture block buried in the soil and from which can be ob- 
tained at any time amount of moisture available to the plants. 

In many parts of the country, the ultimate expansion of 
irrigation will depend on the available water resources. In such 
regions, one of the first considerations should be to have as 
much information as possible collected on available water sup- 
plies. Perhaps our most practical approach is to interest the 
state geologist or others dealing with water resources in the 
importance and potential use of irrigation so that the neces- 
sary information will be obtained. 

Having a knowledge of the water resources of a given re- 
gion, it is then possible to make more adequate recommenda- 
tions on the irrigation methods to be used. On suitable topog- 
raphy and with ample supplies of water, perhaps surface 
methods will continue to be most practical due to lower cost. 
However, where water supplies are limited, sprinkler systems 
should be recommended because they make possible the most 
efficient use of water, even though the surface of the land 
might lend itself to other methods. In all cases available wa- 
ter supplies should serve as a guide in recommending the 
amount of land that should be put under irrigation. 

Sprinkler irrigation fits well into a soil conservation pro- 
gram of putting each acre of land to its optimum use. This is 
particularly true in the humid regions where soil erosion is a 
major problem. A farmer having lands subject to erosion may 
find it possible through irrigation to reduce the number of 
acres of clean cultivated crops. These crops can then be grown 
on the best and least erosive land, irrigated, and thereby pro- 
duce as much from the farm as formerly. The land more sub- 
ject to erosion can be kept in permanent cover as irrigat- 
ed pasture that will serve the dual purpose of providing good 
soil protection and at the same time an abundance of feed. 

(Continued on page 544) 
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This picture shows the irrigation of cucumbers on the Otis Klett farm near Keeler, Michigan, in which quick-coupling pipe and revolving 
sprinklers were used 
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Spray Painting Farm Metal Roofs 


By Charles A. Matthews 
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farmers of this country for many years. In 1941-42 

the American Zinc Institute made a survey of farm 
roofing material in 36 states east of the Rockies. Our field 
men made actual visits to 7600 farms and inspected the roofs 
of 43,677 buildings. We found that 33.5 per cent of all the 
farm roofs were galvanized sheets. 

Of these metal roofs 26.8 per cent were rusty in some de- 
gree, which is not at all surprising in view of the fact that 
22.8 per cent of all kinds of roofing was over 25 years old 
and in numerous cases the metal roofing was over 30 years 
of age. 

Proper Storage of Sheets. In addition to age, there are two 
other possible causes for development of rust. One of these 
causes is improper storage. Many times galvanized sheets are 
left in piles out in the open while awaiting application to farm 
buildings. Moisture accumulates between them due to rains, 
snow, or evaporation from the soil. Then a white zinc car- 
bonate is formed in areas over the sheets. This permanently 
damages the zinc coating, substantially reduces the rust-free 
life of the sheets, and is therefore a very bad practice which 
must be guarded against. Sheets should be placed for storage 
in a dry building, preferably .stood on end and separated sufh- 
ciently so that air can circulate between them. 


Weight of Zinc Coating. The other cause for early rusting 
of galvanized roofing is light zinc coating. A number of 
years ago we made rather extensive field studies of this ma- 
terial and actually removed specimen sheets from over 100 
farm buildings. These sheets were then sampled in the labora- 
tory and tests for weight of zinc coating were run on the un- 
exposed sides of the sheets. It was really amazing how many 
extra years of rust-free service had been provided by the 
heavier zinc coatings. Here are a few of these good specimens 
and their analyses: 1.8 oz coating per square foot — in use 20 
years, 1.9 oz coating per square foot — in use 25 years, 2.2 oz 
coating per square foot — in use 27 years, 3.0 oz. coating per 
square foot, in use 50 years. The rust-free condition of these 
old specimens shows definitely that adequate zinc coating is 
the primary answer so far as the selection of new material is 
concerned. (Galvanized roofing carrying a 2-oz coating of zinc 


GF irrmes of roofing has been used extensively by 
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Life of Paint on Rusty Metal Roofs 
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per sq ft and labeled with the American Zinc Institute’s “Seal 
of Quality” is again appearing on the market. ) 


Selection of Paint for Rusty Roofs. The fact remains that 
there is considerable rusty metal roofing now in use on farms, 
and we agricultural engineers should be concerned about the 
problem of maintenance and the conservation of this material. 

Obviously this involves the question of suitable paint. In 
1932 the American Zinc Institute started a series of paint 
tests on the Raymond Harwood farm near Donnellson, Ill. 
Subsequently these tests included some 77 paints applied on 
the numerous sheets of six metal roofs that were in various 
degrees of corrosion. After seven years of exposure of these 
paints, many of them had completely disappeared. At that 
time G. C. Bartells, the Institute’s field engineer for many 
years, prepared the accompanying graph which shows the per- 
formance in single coats of a number of the commonly used 
paints, many of them had completely disappeared. At that 
results do not condemn any of these paints, but they do pro- 
vide a measure of value for this particular use. 

It will be observed that metallic zinc paint gave by far the 
best performance in these single-coat applications. This paint 
was formulated according to Federal Specification TT-P-641 
and was composed of 80 per cent zinc dust, 20 per cent zinc 
oxide, raw linseed oil, and a small amount of drier and thin- 
ner. It was also found that processed soybean oil might be 
substituted for linseed oil, at least up to 60 per cent, and still 
give satisfactory results. Furthermore, red and green zinc 
paints, with the requisite change in the above formula, per- 
formed well and were attractive in appearance. 


Spray Painting Experiment. Later on in 1942, we started 
a spray painting experiment which is the principal feature of 
this discussion. These tests were located primarily in Knox 
County, Ind., and the project was a cooperative one including 
the county agricultural extension service, the Knox County 
Farm Bureau Co-operative Assn., the Indiana Farm Bureau 
Co-operative Assn., and American Zinc Institute. The extent 
of the experiment is indicated by the following statistics: 14 


ViEWS OF FARM METAL ROOFs IN THE AZI-SPONSORED 
SPRAY-PAINTING TESTS 


Fig. 1 R. E. Snyder packing shed, south side, Vincennes, Ind. This 
test was to determine efficiency of painting rust spots with MZP 
(metallic zinc paint) and finishing with one complete coat as com- 
pared with two complete coats of this paint. The picture shows origi- 
nal condition, taken July, 1942 + Fig 2 R. E. Snyder packing shed, 
south side. Left half was given two complete coats of MZP. Right 
half, rusty sheets, given one coat, then entire half was given one com- 
plete coat of MZP. Five year test; picture taken in August, 1947. No 
difference in the two areas; both in excellent condition « Fig. 3 Henry 
Volle barn, south side, Edwardsport, Ind. Test to compare efficiency of 
spray painting and hand painting. Original .condition, practically no 
rust. Picture, July, 1942 ¢ Fig. 4 Henry Volle barn six years after 
painting with red MZP, two coats. Picture, August, 1948. Left half 
of roof sprayed; right half, hand brushed. No difference in condition, 
both good. Sidewalls sprayed with one coat of gray MZP. Shows ex- 
cellent condition after six years exposure « Fig. 5 R. E. Snyder 
packing shed, north side of roof. Test of single coats of aluminum 
paint compared with MZP gray. Picture taken in July, 1942, shows 
original condition ¢ Fig. 6 R. E. Snyder packing shed, north side. 
Left half painted with aluminum paint and right half with MZP in 
July, 1942. Picture taken in July, 1943, shows 10 per cent failure 
of aluminum « Fig. 7 R. E. Snyder packing shed, north. Left, alumi- 
num, 100 per cent failure; right half, MZP; in good condition. Picture 
taken in July, 1947; five years test ¢ Fig. 8 Dixie Orchard Co. ma- 
chine shed, Vincennes, Ind. Test to determine value of steel brushing 
rusty roofs prior to painting. Original condition of roof, 100 per cent 
rusty. Picture taken in July, 1942. Left half was not steel brushed; 
right half was only swept well « Fig. 9 Dixie Orchard Co. machine 
shed. After painting was completed by spraying one coat of MZP. 
Picture, July, 1942 « Fig. 10 Dixie Orchard Co. machine shed. Five 
year test. No difference in condition between left half which was steel 
brushed and right half which was not steel brushed. About 20 per 
cent break in paint film on both areas. Picture, July, 1947 


Se ee RG tf +, -" ae Sa) ore’ Sh ae 5 a > ‘leaner i= Serre) eg YE a. +a Odense eae pal cain t =, ete COS, eee ay AF Rook Os | ee 
aS a es rary thre (2 : ah ees. Re ae - aietege i ae cate Neat ete Ss se Re Wied es ao ‘ies Et ALE oa 
= ae S OS Ae aa “agen - ae Oe, — Bh Gea 221) ete? | am a oa ses Seager: 
ras os eT em capes f 5 eee RE i ae aed wre cee mn See bee ey a ee 
ae 4 es . ee is = a eee ue, tT I, i Set Baath = a ee a ee eet at Spas tg 7 
i as eh I Ie a Bi eR i a ei if ae eee SS: eee nity 
Gate than Se eRe OE a i |S Ceara: = eae ne reo 7 4 TU ee ae a 8? a a ee 
at + as 
eee } 
4s ’ 
3 : ; 
: 
a 542 eee A 
es ee 
“eg 
ama 
ae AES 
ag 
ee 
td =! 
‘ ; 
om : t 
Sie 
+ ‘g 
, ir : 
3 aa $2 
1 
meas LL 
sma teu: 
Lie, 
ee 
See : 
2 S. BP 
es ¥ WU f i 7. 
cae ae iE ut 
3 Le i ae 
Bee. t 
SE | ch eo ete | —7—_|__ 
ee 4) : o TT es 
ae aes, 
ee a 
rise a me : | 
Lie cen 3 
BS : 
Me : 
‘fee ' 
BY Soha 
ae a 
a ae . ees = . ~ ” ‘ ¥ aaa fo 
x4 Rs a ea a peg. ae 2 BS ct antes ceria, si ik leone aise a . Seen Je or SS ee A» ioe ee oe 
A R= ga ce a Bo ae 4 a ha is eee | eae Sena eee 4 
ers oe ele ES a ee mel ; ae” eke sell * 2 pg oa nea Pee i: ol Shade: Seen oe 
(Me Sie Rate io ale ae loa : oles seg 2 al hee no ay (epee : 
i es a a Be Mn ee Ce ae mM 5. > Seen 7 ~. aed ER Nae eth ines Eee: cep etre, ee 


AGRICULTURAL ENGINEERING for December 1948 543 


' 


—— taal 
pana ong rn iy 


ae — 


Beet) 5 roc AOR CSA E ee See 4 Ver es 2 EE Oe salves SRM, ER ete) CRS so” AAR ES Te ee a a 
as ee ee nee i : pr Be adn ae < Se aie eae ieee rhe <a Pierce ae ae 
Witla: aoe PEO et See Res S.. | Siero 2 etre ame Me Se oy sae AEN wee ‘ % Oy eae ee ara i i 
ede Me mimes LS | ee el Beta a MUR? kor PT Nae eS ty St ~ OR wea ah 
ede | Dis atimuatieas ~~ >. eS oer TI On eee oe he re EME TN cen hk {ann Re se SP eset se is 
| 
q 
’ 
ae 
— oe 4 ’ Se ah » a roe ¥ 
a, =. zz ais 
re ees . a Sate ess inn fo Oy Eee nos J eS ined q 
—_ eS aE ee ae itll _ 
. , ¥ rs 
F cae’ 4 r 3 3 : ¥ ,. be ' 
ered x Fs — , : > ; 
a . os £ 4 8 had = 4 : ne 
, ‘ ee 
S LORS EIT b ‘ ; ES a Ciba acto ' 
¢ t : yi ee be or  —— aes ede oak a ee: eo eS 5 She ree pace en \ 
} eh fee. TAs ie te ye Se CRT ET EY 
ae i a ULUmlml EN ~ , 4 
SS ian ee : ; = | 
~ Bi oe s r 4 Re 
f Le : 3 bes Da Re + t nh seers. re) : Oe aes SO 
oneal : ee  * eileen pepe ‘aise gat : 
sail  isediamess. are ' me * Mat aes ae 2 ee ee i : j 
: q a ae yy aha) allel i Ss hy & a a + * t * 
a. - Spe a he. aes Bek sa pela 
8 2. a oe , a ae Me bie ts ae Aas : 
ME Ft ee rr - ee $e G : Bhs a a j 
Amand BESS Tie oo age’ a ee A ¥ { ; i Se OG ea s : 
areca ©. Rite ee oe ee ee es > | ak iid Ee wer, 2s 
Site ae ea foe Ri eee See Recetg® | = . 1. sah , 
i a Re a A ay ae See ae Ree “uae Sie tac | 4 ‘ 
ate ese ete ee Ss ai ae eee ‘ , 
yr ee es ee eee nes ee eee eS rs dha rene 2 
: a ae, Pars. eS aoe eet ae .: See eat src 5S 2 ae 3 
— . 2 { 
eae ; a. er : serra oa cea 
N 4 Sag! “a 2s 4 re. . SRT . ot i) 
i 4 . oe a ee : 4 : 
z — . ~ po Ss —- = x a % i ow te  ———— a 4 
¢ a at a RP sate ty Sieg eS om y j 
t a= ee ae i ‘ >  -@ Saree ey i 
ate ee Se Sar oe . - ‘ bs, a ' 
ars LEN ee F i a ms : , q 
iene gee 9 >. A ae ; | Ghats | 
ie : ceed : See co >. Seti ee ' 3 i 2 : j 
&4 gos: ot eee tein oe | a 2 , 4 ee a ae Cis : ate 
a om Son SF: cine og oe: oe ot a. a q fee B88 < ee orb snr J _ 
i Big pte 1s ag By ey as Co ae es wi ee 75 ie VENT eh all ——— ae LN eae . 7 
= agit ar ve Se, Fok cst Bre ease | kn ee Soa ros ‘ i etentinie e*. SAe Y ' 
kee. ee Up gM Eee | ea aime Les, Sena eT Mu > «= — + OIE as oa : 
Shy Faas i ee “aren ie es ie Be — eae ee ree ; z { 
ae eee So ge aed. bad ee a Car aes Dees: Se | mm oy! 7 
P i th) NS aici at la se) I 2 ee ee te { 
se ee eee - =a _) ee Bey os + Se bits... > Sahai a ¥en * P “a - a t 
, como eee P ae an ans ve ge = a a re a 4 ¢ ~ % re t 
ie oe pga Cate pe, | Crete re ee Bons, se . + cea & i g be Ss a 
is Ra oe a ae igi aoe Seat ee. s a «eS ‘fe token +9 sgre- - oA | 
Rae ne ee Fo a ea 2 ee F ae an Oe OO | 
eae pS, tae aes gests ook ate & ae ies cima fF tee et Be soo lng ae comes eo ‘ ¢ ‘ 
Poe ee Gee ae TRS as . Se ae ae aed: a en — er” te oo : q 
fet ae” Cn a Ce, Cogn oe Ste aa ee, eee § ee 4 ay 
a | a ees! Mage Lis .... | aan Ieee ET US ie 
3 eee Seb =<: eee: eon «SSP Raaaeay er + 7 : mn A fi ol) { 
4 : TS - ar CERNE : 
a ; 5 
° ” . ‘ ; 
‘ 
a ae — 4 | 
#8 ~ ; 
. an , Y ‘ y 
a OF La hk hihi be ies 
ea - F 4 7 2 AY 4 
x. Sole jf Sig UG 4 4 Gh r A ; a =. ‘ 
® we ] ‘ mon . 
~% BASHA HK OL wit i 
: ie: - ee me “a ae — ae” ae - ; 
fy a en eecaenne Se __ Nae ee cee ; ; ' 
ee = " iat eae ne tee ss \ 
a BR ae ‘ _ _ Gl t 
: at an we 3 y a ee eg * 
ay ; a i ’ > Snes , . aca | 
) bet. i ; = + nT x n 
a. ~~ > a = i * i tse: ie EY: hy BS ie aes; ss f 
abet te Ct ee \ - IE TRONS! Ke | 
— Soh ee ee | ee ee : = SRI ry : EA O8S 
ee Dies eee om ear. ap aes a 35 : j ! \ 
. in? oe ica My Bie Scie ame og 4 a 
a a sgh eh le fae a eee et j 3 : } 
' BS «eee Ss, ea a es, bs oe ie er ae x +f ; i i 
ba m AO 9 om i ane pt t \ 
a oe . 3 f es * = 4, a Seema et ~ 4 
SP awe Mae. Bern eee YS a3 ’ { 
a core, Yak aes : ae ei. oF. i ‘ { 
ae: i aie : ; vibe 
DP gc je el a : ieaee bs oe “ : 
¥ of? , fae . % PS ate : 
ae so * —— ore 3 : , 
Y pn. = } s 2 
"eee are ; a a i i, : ‘ - , Be sg See f 
| BS eee eg Ae ae : eee fy fof fo 
RR eae Ge bee -_— > F gt © as nl ge Sat abe oly? 
aR pe a (=e ia ne # . ee Mg oe oe ge Oe FP ff ie 
aa aa = anbemio —— Bat aes ‘ 7 PP Og z. 5 i / hea OE Bh he oF . 
o> — Peet eee es we i a + tt GB r ‘ rs f u 
. {ee ee ie Bee es a £ : : ey 
nM SSCA a Tage 2 t ote ar Se ae “ Cae Be ae f ce 
fe Oa os Si rin th, eae. ea og FAW iia ie i~ as . ee coir 9 . ‘ f 
ote ae 0 es ee 20% SAME vere se ' J . ‘a § i sik ‘< Bes 3 
i ee ie ie ee. eS ail : at : i ; 
nC a eae eames oe i Rai 9 |=; Te a Se es NM Ae oN Fe ~ & = Hees i, F 
See 2 io SP ee cakes. ove el eae ae : Beret ea ; : } 
ER ne RR Ms A Ma OS ee a 3 { 
at or ee |) ee aa - [las ; : 
Betsy te). ere ean Oy At tema A eo Via ——S =—i(i‘—‘—‘ Sr I De ae : 
a Foe nay iy) AR ea ie een ae \G, Diate a ee ce a Po as ef | ts cae 
Syst nS | >. ie mee Stes be oe ee g Te aS eee ; pare Re 4 a - 5 ate, 
SA tes A ah en (ica te ata : area his oa te ea 3 ee ae a ~ cal oma et BY 4 
Beans ere. att «c= Cee eee st eee % 9 EERE Bn gt is . ics a i E: ae A ci RE a og aon 
ae ee en { bas ae Pg os <span aa és rare eet > th j 4 
a a a eh. eee 7 a on Ry 
+, Speen Ss, RIS FEO tet: so LSE er i ARs ey K ; 
Beet eee ie so ee : .  ——— 2 — ' 
oe <i ae ene Mime Ts ame eset a se . Tig 
: peel Ser Sg ee 4 ent Ri mm a, = { 
a e ai aaa ae AZ aa i 
@ ey o mf ‘ f 
cg " ee ast sl ra esd | 
. . ie a lead as of ae Shag 
—— ike ee : * ; see vc; eee 
q a > sind ‘ eo FR é — 
, 2 ; Stat ae. tds a pace ced eg nk Oe a R 
i : . ei 1 Sey ff de £0 cont at AOE PIP FEM Bg | ee 
y . ‘ Sale i Ee ee . , pods F 7a 
— y cam el 7 ae ’ F ad ; i Cet) (ee Se 
ee. ; oi et a et es te a Ci i . *] .. ie 4 - rawr i» realiatammantins 1g te ~g 
ae ei RRR a aps 4 4 F is td - ra <s 
7 aeatee a Anon ange Salis oH ll : Sie Be . ee ; 
ei ; cee ey aon ; << a ene, ae yc a Se ; 
8S ay a eee 22" Se ee bi ie ae co Y 
= ~ 2 Ueae et ea eee sibs ea ee ot de spy ed ee. ¥ e =i 4 - 
(ESS? ee ee Er Bes ee a ee ee 7 ee | ae 
a at aa a ree ei i. ao mes ‘ Ea — 4 Ride era | Sea Mae re chine a 
ee Pe re oe , a ee ee ee ee Bee oe pe an 
Cr RNS oR RES een iad ee ee RR co See rap Soe oR 2 ‘: 
ee re ee eh ee ON ae a ‘4 ; si, be : 
ar a “Sah amc Mefeyies > iapaet aa q eee ; pet eee eS 5 t i 
ae es a apes al eal . Sina eh ; Fr Be eae | “a : Liter | 
ber "See hy eae a ee _ — ia Pt oo RS pete St x 3 “St: uaa aia een | 
————— lO , -. er ae wee. ae J ; } 
“aug ie _— ae | egnne ny Se Se ae i a . x Ete by 
PR Eee =" a’ Bae : $v ‘ bg 
q } 
’ i 
q ' 
ak See 27h ook  eayoene (RE eee ee ey ememes |s 5 eg eae ae ep aes ‘3 7 % ie 4 x 3 
ee “OER pret pemn gS Garter ip amliaes) capeiioa's (Sh ed 7 SR oe OR ty: kar on sy somes ; 5 x 
75 ai SEP e SRE OR gins LAR <= SR Cr oe Ce a ete ees Smee eee : sae 
ate rr Use? | lined een Bas SSSR? Rage Sy a coo See re ih ce eS ; 
e ge BE on” ee a <<) a for BS ea a oe Speedy se 928 4 ye ee See | Nhe ae Ga PREPS Rea 


544 


locations in Knox County, 17 buildings (primarily the roofs), 
two metal, tanks (water supply and gas storage), one metal 
grain bin, 70 gal of paint used, and 43,541 sqft of metal 
painted. The paints used in this experiment were confined to 
metallic zinc in gray, red, and green, as well as aluminum 
with a spar varnish vehicle. 

The objectives of this experiment were as follows: 


1 To determine the feasibility of spraying metallic zinc 
paint. 

2 To ascertain at what degree of rust is the best time to 
paint. 

3 To check the servicability of various vehicles when used 
in metallic zinc paint. 

4 To acquire data as to the service and satisfaction ob- 
tained with zinc paint when formulated in red and green 
colors. 

5 To compare the service of metallic zinc paint and 
aluminum paint. 

6 To determine the comparative coverage and cost of 
hand brushing and spraying zinc paint 

7 To find out the value of steel brushing rusty roofs 
prior to spraying with this paint 

8 To compare the results of spot painting rusty areas plus 
one complete coat with two complete coats of paint. 


Careful procedure was adhered to in this experiment. All 
roofs involved were accurately measured with a steel tape. 
All paint was weighed before and after each operation. De- 
tailed labor records were maintained. Following the comple- 
tion of setting up the experiment, yearly inspections were made 
by a joint committee of the participating organizations. 


CONCLUSIONS 

1 Metallic zinc paint, although it is heavy in weight, 
may be readily sprayed if the following three precautions are 
observed: (a) Thin with one pint of turpentine per gallon; 
(b) screen paint carefully through a fine-mesh screen, and 
(c) maintain a pressure of 75 lb on the paint container. 

2 Painting of galvanized roofing should preferably be 
done before 10 per cent of the surface shows pinholes of rust. 
Coverage and service life are both greater than where rust is 
further advanced. 

3 Soybean oil when substituted for linseed oil as a ve- 
hicle in metallic zinc paint, provided equally good service and 
improved uniformity in appearance as the years of test passed. 
It was somewhat darker in color. 

4 Red and green metallic zinc paints performed well in 
serviceability. The red retained its color better than the green 
which faded slowly and developed a yellow tinge. 

5 Metallic zinc paint in single-coat tests was much more 
permanent than aluminum. In fact, the aluminum at all 
locations has 90 per cent failed within three years, while the 
zinc paint was still in excellent condition. Even by the fifth 
year of the tests, the latter had only developed scattered pin- 
holes of rust on the same roofs. (Refer to Figs. 5, 6, and 7.) 

6 Comparison of the results of hand brushing and spray- 
ing involving equal areas of 4579 sq ft brought out some very 
worth-while facts, as follows: (a) Hand brushing provided 
26 per cent higher coverage — 814 sq ft compared to 602 sq ft 
per gal; (b) spraying saved 78 per cent of the labor — hand 
brushing required 39.5 hr, while spraying took 8.5 hr; (c) net 
cost was lower with the spray method, assuming labor at $1.50 
per hr and paint at $7 per gal. 


Cost of paint per square $ .86 (brushed) $1.16 (sprayed) 
Cost of labor per square 1.29 (brushed) —.27 (sprayed) 


Total cost per square $2.15 $1.43 


Saving effected by spraying was 72c per square, or 33 per 
cent. (See Figs. 3 and 4.) 


+ 


7 Steel brushing is unnecessary as a preparation for 
painting rusty galvanized roofs with metallic zinc paint. It is, 
however, desirable to sweep off loose rust and dirt with a stiff 
broom before painting. Service results were equal on steel 
brushed and unbrushed areas after five years tests. (Refer to 
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Figs. 8, 9 and 10.) 

8 Spot painting rusty areas of roofs prior to application 
of a complete coat is a very practical means of getting two 
coats where they are needed and one coat where that is sufh- 
cient. Five-year test results were fully equal to two complete 
coats over the same rust development. Both areas were in 
perfect condition. Obviously some paint was conserved by 
the spot-painting method. (Refer to Figs. 1 and 2.) 


9 Spraying by the custom operator gets the job done that 
the farm owner may not find time to do with the hand brush. 


10 Metal roof painting supplements wood spray work for 
the custom spray worker. 


11 Expert workmen are essential for successful and satis- 
factory spray operation. 


Irrigation with Sprinklers 
(Continued from page 541) 


In order to utilize sprinkler irrigation to the fullest advan- 
tage in all parts of the country we need a program of stand- 
ardization, research and education. 

Let us first consider standardization. There is need for 
more design data on recommended pipe sizes, precipitation 
rates, sprinkler coverages, etc. Standards should be set up to 
cover these. We particularly need to establish maximum veloc- 
ities of flow to be used in determining pipe sizes. At present, 
there is a wide difference in the size of pipe being recommend- 
ed by different concerns figuring the same system. 

Certain standards might best be established by regions. For 
example, in the eastern part of the country where it is only 
necessary to apply four to eight one-inch applications per sea- 
son, good design permits larger friction losses than in arid re- 
gions where the season’s requirements may be 30 to 36 in. 
Precipitation rates could be set up on the basis of soil types 
within certain ranges of land slope. There is also need to 
standardize on friction tables for both the steel and aluminum 
pipe for irrigation systems. Considerable difference exists at 
present in the friction values being used for the same type 
of pipe. The differences in recommendations by those selling 
equipment tend to confuse the farmer and sometimes make 
him suspicious of the practicability of this type of equipment. 


Closely related to the need for standardization is the neces- 
sity for research. Many of our ideas and practices about 
sprinkler irrigation must either be substantiated or modified 
on the basis of definite research data. The magnitude of the 
required research program becomes evident when one considers 
that this type of irrigation is now being used on a very wide 
range of crops, on numerous soil types, and in all climates 
from arid to the most humid regions of the country. Some 
problems requiring study are of a general nature, whereas 
others must be answered for specific crops or climatic condi- 
tions. Consequently, there is a wide variation in the types of 
information needed. For example, in the West, one of the un- 
answered questions is the extent of evaporation losses due to 
sprinkling. In the East or Midwest, there is very little concern 
about this problem. The major question in these latter areas is 
whether a farmer can afford to irrigate at all, and on what 
crops. On the other hand, all sections are equally interested in 
obtaining the best possible distribution pattern of sprinklers. 

In addition to the much needed standardization and re- 
search, there is the large problem of education in the proper 
use of this equipment. The program needs to be intensified 
now and carried on for a period of years. It means education 
of those figuring the installations and selling the equipment so 
that they follow good design principles based on the best in- 
formation available. In addition, there is the education of 
those working most closely with the farmers, such as county 
agents, vocational-agriculture teachers, farm planners of the 
Soil Conservation Service, and farm service advisers of the 
electric power companies. Finally, there is the education of 
the farmers — those who use irrigation but are not familiar 
with the possible advantages of the sprinkler method, and also 
the large group of farmers over many parts of the country who 
are entirely uninformed at present about the possibilities or 
practices of irrigation. 
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Some Factors Affecting Tung Nut Drying 


By R. E. Jezek 


MEMBER A.S.A.E. 


grower practices voluntarily or involuntarily, if he is 

to sell his crop to the oil extraction mill in a condition 
that will bring him the most money per ton. The simplest 
form of drying consists of letting the fruit lay on the ground 
under the tree where it dropped, until it is dry enough for 
safe storage. Unless ideal atmospheric drying conditions pre- 
vail, the grower is taking unnecessary and costly fisks with 
this simple form of drying. 

To start harvesting earlier in the season, reduce the un- 
necessary risks, and speed up the harvesting tempo, it is neces- 
sary to employ other methods of drying the fruit or nuts. Bur- 
lap bags are employed quite generally throughout the tung 
belt for drying and storing the fruit. The bags of fruit may 
be stored in an open shed or be placed in the crotch of the 
tung tree where they will dry, under normal climatic condi- 
tions, to a safe moisture content in a relatively short time. 

It is a well-known fact that the outer and inner hull con- 
tain a large portion of the moisture of the whole fruit. Nor- 
mally at harvest time the moisture content in the hull is ap- 
proximately 45 per cent and is approximately 20 per cent in 
the nut. During the extremely wet 1947-48 season, the mois- 
ture content of the hulls at harvest time was approximately 
75 per cent as compared to 25 per cent for the nuts. It ap- 
pears only logical then to remove the hulls, which contain the 
major portion of the total moisture in the fruit, as soon as 
possible after the fruit is gathered from the ground. Under 
normal conditions, this is a sound and practical practice. The 
hulling should be carried on in the orchard where the hulls 
can be returned to the soil. Removing the hulls has other ad- 
vantages in that it reduces the volume to be stored by 6634 
per cent and the weight to be moved or hauled by 50 per cent. 

The portable hulling machine developed at the USDA 
Tillage Machinery Laboratory at Auburn, Ala., has been used 
quite successfully, both in our experimental work and, to a 
limited extent, by growers. During the 1947-48 season some 
difficulty was experienced in hulling extremely wet fruit due 


Dev is a phase in the production of tung every 


This paper was presented before a meeting of the American Tung 
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Fig. 1 Isometric drawing of the bulk storage bin and bags stacked 
upon the floor of the tung nut shelter 


to the soft mushy condition of the hull material. The fruit 
that fell to the ground and was kept in a wet condition by 
the almost continuous rains, could not go through the normal 
curing process until late in the season. The hulls remained 
a mass of sticky, wet, fibrous material and, when this fruit 
was gathered and stored in bags, the hulls remained in this 
condition. Sprouting of some of the seed aggravated the con- 
dition in many orchards. 

During the past two seasons a study was set up to deter- 
mine the effectiveness of methods for drying hulled nuts. 
These studies were conducted in cooperation with a tung 
grower on his farm in order to simulate as nearly as possible 
actual conditions that exist on the average farm. The avail- 
able storage facilities were used and, with some alterations, 
were made suitable for the work. One of the problems studied 
was the comparison of the rates of drying nuts and whole fruit 
stored in bags. 

The shelter (Fig. 1), under which these bags of nuts and 
fruit were stored, contained a slatted subfloor and the walls 
were open from the floor up for a distance of 3 ft. Openings 
were provided near the roof to facilitate the natural circula- 
tion of the air by the wind action or by changes in tempera- 
ture. The roof was covered with sheet metal. The remainder 
of each wall section was tight. The bags were stacked in piles 
of six, with each pile close to the next, making a continuous 
tow. The rows were 2 ft apart to permit periodic sampling 
for moisture. The bottom two bags were set upright close 
together with the third bag placed across the top of the two 
bottom bags. The fourth and fifth bags were set upright upon 
the third bag, and again the sixth bag was placed across the 
top of the fourth and fifth bags. This arrangement produced 
a structure of bags that was fairly compact, well tied together, 
and exposed the greatest area of bag surface. The group of 
six bags required on the average of 4.5 sq ft of floor space 
and the height of the stack was about 5.5 ft. The average 
weight of the whole fruit in the bags before the test started 
was about 75 lb per bag and about 1101b per bay for the 
hulled nuts. The moisture content at the beginning of the 
test was 47 per cent in the hull of the whole fruit, 20 per cent 
in the nut of the whole fruit, and 20 per cent in the hulled 
nuts. At the end of the test the moisture content of the hull 
had dropped to 21 per cent, the nut of the whole fruit to 10 
per cent, and the hulled nuts to 12.5 per cent. The data from 
this experiment during the 1946-47 harvest season indicate 
(Fig. 2) that the hulled nuts in the bags dried equally as well 
as the whole fruit. The milling condition of the nuts was sat- 
isfactory and the quality of the oil was acceptable. 

A study to determine the effectiveness of a bin-type drier 
designed to enable forcing unheated air through the nuts was 
carried on simultaneously with the bag storage experiment. 
The fan was operated only when the temperature and humid- 
ity of the outside air were favorable for drying. The bin used 
in this study held about 214 tons of nuts and air was forced 
through the nuts at the rate of 30 cfm per sq ft of floor area. 

During the 1946-47 season, operating the fan intermit- 
tently over a period of three weeks lowered the moisture con- 
tent of the nuts from 20 to 7 per cent. During the first week 
of operation the fan was not operated the maximum time 
each day. It was operated an average of only one hour per 
day during the first week. This reduced the moisture content 


‘from 20 to 17.5 per cent. The second week the fan operation 


averaged 11, hr per day, and the moisture was lowered from 
17.5 to 12.5 per cent. Operating the fan an average of 31/, hr 
per day during the third week reduced the moisture from 121, 
to 7 per cent. The total of 42 hr of fan operation over the 
three-week period gave an average drying rate of 1 per cent 
moisture reduction for each 314 hr of fan operation. This ex- 
periment shows that, by selecting the periods of operation, 
moisture can be satisfactorily removed from nuts in bulk stor- 
age and quality of the oil will be acceptable. However, it does 
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not appear to be a method that will appeal to tung growers, 
as its capacity is relatively low and too much dependance is 
placed upon periods of favorable temperature and humindity. 

During the 1947-48 season another experiment was made 
using the above setup, but with the addition of an arrange- 
ment to enable utilizing the heat radiated from the exhaust 
and cooling system of the gasoline engine driving the fan. 
The bin was filled with 214 tons of nuts containing an aver- 
age of 29.8 per cent moisture. The fan was operated a total 
of 16114 hr over a period of 14 days. During the first 7 days 
of this test, the fan was operated an average of 4 hr per day. 
This reduced the moisture content of the nuts from 29.8 to 
26 per cent. It was found that the temperature in the center 
of the bin would rise an average of 20F between periods of 
fan operation. While this rise in temperature probably would 
not have damaged the nuts, nevertheless it indicated that heat 
was being developed. In order to reduce this temperature 
rise, the fan was operated continuously for the next seven days 
and at the end of this period it was found that the moisture 
had been reduced from 26 to 12.8 per cent. The nuts were in 
good condition and the oil was acceptable. 

The temperature differential between the air entering the 
nuts from the fan and the outside air was a maximum of 14 
deg and a minimum of 5 deg, with an average for the 16114 
hr operation of 8 deg. The addition of this available heat to 
this method indicates a slight improvement over the method 
using natural air. However, the nuts contained 50 per cent 
more original moisture than for the test made without the 
added heat, and the total time the fan was operated was four 
times greater. It was found that drying could be continued 
day and night and during rains. The test with added heat was 
made during December, 1947, under abnormally wet condi- 
tions and the test without heat was made in December, 1946, 
under near normal weather conditions. 

Another phase of this tung-drying experiment was de- 
signed to study the effects of supplemental heat and to gather 
data about air velocities, temperatures, and time as they are 
related to drying of the nuts. Using various combinations of 
these factors enabled determining the arrangement that re- 
moved the maximum quantity of water per ton of nuts, and 
the relative cost for fuel. The power requirements of various 
air velocities were not obtained due to lack of equipment for 
making these power measurements. However, it can be calcu- 
lated as manufacturers know the power requirements for their 
respective fans when the cubic feet per minute and static 
pressure are known. 

A simple type of drier, commonly called the batch drier, 
was used. In this type of drier the material near the air inlet 
dries more quickly than that near the outlet. In such a process 
the air, during the latter stages of the drying period, must 
leave in an unsaturated condition. Thus it fails to utilize part 
of the heat available. The non-uniformity of drying and fail- 
ure to use all of the available heat are characteristics of this 
type of drier. : 

Two methods of supplying heat to the drier may be used. 
The direct use of the products of combustion in the drying 
air has the advantage of simpler construction than where the 
heat is tranferred through a heat exchanger to air for drying. 
In addition, practically all the heat generated by combustion 
goes into the drying air, while the efficiency of heat exchang- 
ers is about 75 per cent. 

The equipment for the tests with supplemental heat con- 
sisted of a three-compartment bin constructed from 1%4-in ply- 
wood. The inside dimension of the bins was 3 x 1.9 x 2.3 ft, 
making a volume of 13 cu ft. When full these bins held about 
500 lb of nuts. The subfloor, upon which the nuts rested, was 


made from 14-in mesh hardware cloth. Below this subfloor. 


was the plenum chamber. It was connected to the air duct 
by a sliding valve also made from plywood. Each bin was 
separately connected to the air duct by a valve. By adjusting 
the valve of each bin a different air volume could be directed 
through the nuts. The heated air came from the fan through 
the air duct, through the valve of each bin, and up through 
the nuts. The supplemental heat was supplied by a gas burner 
located in the fan inlet line. The type of gas was propane, 
which has a heat value of 21,670 Btu per pound. The weight 
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per gallon is 4.23 lb and the average cost in quantities of 100 
gal or more was 17 cents per gallon. The flow of gas to the 
burner was regulated by a throttling-type valve. This regu- 
lator was controlled by a temperature bulb located in the ple- 
num chamber. Low capacity of the available gas burner pre- 
vented tests with higher temperatures and at higher velocities. 

Moisture samples were taken at the beginning and the end 
of each test. Due to the lack of effective equipment for sam- 
pling and a method for making moisture analysis, intermedi- 
ate samples during the test were not taken. Relative humidity 
and temperature of the air leaving the nuts were recorded. 

A study of the data obtained from a series of tests using 
this equipment shows that the fuel cost for removing a pound 
of water from a batch of nuts varied markedly with operating 
conditions and percentage of moisture in the nuts at the begin- 
ning of the test. Temperature of the air entering the nuts was 
varied from 80 to 138F, and air flow through the nuts varied 
from 10 cfm per sq ft of floor area to 92.3 cfm. The moisture 
content of the nuts at the beginning of the several tests var- 
ied from 15.5 to 26 per cent. Lots were dried for 6 hr, except 
where the high temperatures and air velocities were used. 

The most effective and economical test in this study was 
one in which nuts containing 24 per cent water (dry weight) 
were dried to 13.5 per cent (dry weight) in 5.5 hr. Air at 
120.5F was forced through the nuts at 29.3cfm. The fuel 
cost was 82c per ton (field weight) for removing 171 lb of 
water or 0.48c per lb. Tests in which combinations of high air 
velocities and low temperatures, low air velocities and high 
temperatures, and imtermediate arrangements gave effective 
drying but the fuel cost was higher. 


SUMMARY 


The results of the storage and drying work may be sum- 
marized as follows: 


1 Whole fruit stored in burlap bags placed either in the 
crotch of a tree or in a well-ventilated bin will dry in a rela- 
tively short time under normal weather conditions. 

2 The hulls contain a large portion of the moisture in 
the whole fruit. It appears logical, (Continued on page 547) 
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Fig. 2 Comparative drying rates of whole tung fruit and 
nuts stored in bags 


10 


AG 


LOWS 


with kegistration 


Number of States and Territories 


Th 
nee 


ig et ee SRO en Sy Vat gy Aamir BatceN ch en oe ee hy ee pa, ae ae ay es tae Se ikea or "ae 
i ae ce eels ae rr mgs Se Fe at - 9 Sel 6 i el ce ey ae 
Eig a ed I Pe oN a ol ak Ea Sa a abe NY ba = eS oe odie iG Bee hide Ta aoe he: 

Ha Dine su Se * < 5 ig stay ganecaiae eg 8 Soe? yaa Ra Oh So ele ees ga ME eee 2S Ye Ae Marae ‘ee ata es Be. 3 
ee age ae MSs, eNOS Doherty <>? hel ate tet Reriag ee Camm ey a a oe Fg i Es Pier tonnage 5 Pa set ee 
my = ee = 
: af se 
fe iby 

z ] 
ae ’ Th 
es : W 
- ; use 
43 : sib 
‘a hez 
te pas 
Fog 55 pre 
cm, of 
: lun 
g the 
GS Be: the 
iii. tra 
his Bi wo 
{ee spc 
aA pli 
at: for 
os eny 
a sta 
by, pul 
2 ae any 
ie be 
pei 
Ba pre 
as 4a ous 
ES ag Th 
ee visi 
ans Th 
ei AS 
aa (ch 
4 SAULETESE CESK 
* 
- = JESRRRERARER i 
ae & SRR ERE | 
ane {is 9 See awe | 
bis PTT A cettes or crore) || 
. SADA REE 
" E | iN 
SSGR0 iP ISER 
-. J 
‘ Beak cB TER 
| "ET Titi iit 
want MBSARESSPAGLAEH 
: REN RSRRRERs & 
2 N 
| RRA SEABHES. | 
|_| 
| He ow ot ES 
4 a NE | 
a * 2a a. “= NESS 
- PP 4 | LT tt ie. | | 
a 
= Re Fi | 
ae : 
be 0 
mes | 
aS ‘ 
re ae 
ea us ee ee a ee ee Dies ouiisatguinia acai ee 
as aes aa ae Phrase tg eee eee ee eet me i ae See eee a ee ae NS 
See tein: /. oe <2) SIR Se 2 ee eos eee Me ey, 7 aehee  ay sou ae ee ck ee re 


AGRICULTURAL ENGINEERING for December 1948 


547 


Registration of Professional Engineers 


secured the passage of a law requiring the registration of 

engineers. This was the first engineers’ registration law. 
The registration movement developed slowly until the World 
War I when engineering was recognized as one of the most 
useful of the professions and one which not only made pos- 
sible the winning of the war, but one which involves the 
health and safety of the general public. Only three states 
passed laws from 1907 to 1917. But twenty states established 
procedures from 1917 to 1925 and today every state and many 
of the territories have registration laws. The District of Co- 


I: 1907 a number of engineers in the State of Wyoming 


lumbia is considering a bill which will probably be passed at - 


the next session of Congress. This development is shown in 
the accompanying chart of the progressive history of the regis- 
tration of engineers in this country. 

Registration resulted from the fact that much engineering 
work is directly related to public health and safety. This re- 
sponsibility of the state to its citizens also has a financial im- 
plication since some states now specify that state funds used 
for public engineering work must be administered by registered 
engineers. Is it possible that state agricultural experiment 
station funds might be so considered in the near future? The 
public is further protected by state law, which specifies that 
any engineer who offers his services to the general public must 
be registered. 

A uniform registration law called the “Model Law” was 
prepared in 1915 by a committee of engineers from the vari- 
ous states as a guide for preparing individual state laws. 
The “Model Law” which was intended to provide registration 
uniformity has been revised a number of times, the 1946 re- 
vision being approved by 13 national engineering societies. 
The Model Law has been duplicated in 27 states and approxi- 


This is the second of a series of four editorials sponsored by the 
A.S.A.E. Committee on Professional Recognition —S. M. Henderson 
(chairman) and R. K. Frevert. 
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This chart, prepared by the National Council of State Boards of Engi- 
neering Examiners, constitutes a progressive history of the registration 
of engineers in the United States 


mated in many other states. 
The general requirements for certification as a professional 
engineer by the Model Law are: 
Graduation from our approved engineering curriculum of 
four years or more plus four years or more of engineer- 
ing experience which indicates to the registration board 
that the applicant is capable of engineering work of a 
“professional” nature. A written or oral examination, or 
both, may be required, or 


In the. absence of formal engineering training, eight years 
of satisfactory experience plus a written, or written and 
oral examination, or 


Twelve years of lawful practice indicating that the appli- 
cant is competent, and provided the applicant is not less 
than thirty-five years of age. 


Although registration is intended as protection for the 
public, the by-products of registration have been of immeas- 
urable value to the profession itself: 

1 The engineering profession is being unified and is 
achieving solidarity. Such organizations as the American As- 
sociation of Engineers, National Society of Professional Engi- 
neers, National Council of State Boards of Engineering Ex- 
aminers, American Society for Engineering Education, and 
the Engineers’ Council for Professional Development (ECPD) 
were organized directly or indirectly as a result of registration. 
These organizations are working continuously to unify, im- 
prove, and raise the standards of engineering from the stand- 
point of the professions and the individuals which constitute 
it. Thus professional stature which benefits the profession, 
the professional engineer, the non-professional technician, and 
the student is enhanced. 

2 Engineering college instruction is being improved. 
“Graduation from an approved engineering curriculum... .” 
as a requirement for registration has brought about accredit- 
ing of curriculums by the ECPD. This activity is elevating 
college engineering instruction and training to a standard 
level. Graduates of accredited curriculums are usually pre- 
ferred by prospective employers. 

3 The engineer is being recognized as a true professional, 
on a level with medicine and law. The courts and public agen- 
cies accept registration as a badge of competency. Professional 
employees are permitted by the Taft-Hartley Act to act as a 
separate unit in specifying their collective bargaining desires. 
The individual engineer may be a part of management or a 
part of labor, depending upon his duties. 


Tung Nut Drying 
(Continued from page 546) 


then, to remove the hulls as soon as possible after the fruit is 
gathered from the ground. 

3 An effective portable hulling machine has been de- 
veloped at the USDA Tillage Machinery Laboratory. It has 
been used successfully, both in the research program and by 
growers. 

4 Hulled nuts stored in bags in a well-ventilated building 
dried at nearly the same rate as the nuts in whole fruits stored 
under the same conditions. 

5 Nuts stored in bulk dried satisfactorily when atmos- 
pheric air was circulated through them. The capacity is low 
and too much dependence is placed upon periods of favorable 
temperature and humidity. 

6 The addition of waste heat from the exhaust and cool- 
ing system of a fan-driving engine to the circulated air, raised 
the temperature about 8 deg. With this additional heat, dry- 
ing could be continued day and night and during rains. 

7 Heating the air forced through the nuts increased the 
drying rate. Raising the temperature of the air to 120F and 
forcing it through the nuts at the rate of 30cfm for each 
_— foot of floor area dried them effectively at a fuel cost 
of only 82c per ton. This appeared to be the most economical 
combination tried. 
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HELPING THE AMERICAN FARMER 


DO A BETTER JOB 


SISALKRAFT “CASE HISTORIES” OVER A PERIOD OF 
20 YEARS IN THE FIELD OF PRACTICAL RESEARCH 


SISALKRAFT SILOS: 


It was back in the late ’20s . . . on a farm in the 
dairy belt . . . snow-fence lined with SISALKRAFT 
was used to form walls for 2 temporary silo. Filled 
with silage, it looked like a practical idea . . . but 
the SISALKRAFT (as it then was made) was rotted 
through by silage acids. 


SISALKRAFT researchers analyzed the cause of 
this failure . . . soon developed an acid-resisting 
SISALKRAFT that solved the major part of the 
problem . . . engineered some simple, improved 
adaptations of the SISALKRAFT-lined snow-fence 
tor silos . . . and started the movement that has 
since resulted in hundreds of thousands of success- 
ful SISALKRAFT silos throughout the past two 
decades. Last year, at very low cost, farmers built 
more than 50,000 such silos, in capacities of 20 to 
200 tons . . . thus saving untold tons of silage 
that might have been wasted. 


SISALKRAFT Practical Research has been con- 
tinuous . . . aiming always to help the American 
Farmer do a better job, economically . . . as evi- 


denced by many similar achievements of SISAL- 
KRAFT on the farm. 


Should you have a problem where a remarkably strong, 
waterproof paper might be helpful, please write to 
Dept. AE 


x 205 W. Wacker Drive, Chicago 6, 


FT Products ore sold by Lumber Dealers th 


RESEARCH NOTES 


A.S.A.E. members and friends are invited to supply, for pub- 
lication under this heading, brief news notes and reports on 
research activities of special agricultural engineering interest, 
whether of federal or state agencies or of manufacturing and ser- 
vice organizations. This may include announcements of new pro- 
jects, concise progress reports giving new and timely data, etc. 
Address: Editor, AGRICULTURAL ENGINEERING, St. Joseph, Mich. 


USDA Notes on Fruit Packing, Cotton Cleaning, Potato 
Handling, Poultry Calorimeter, and Psy- 
chroenergetic Laboratory 


Fruit Packing. The Division of Mechanical Processing of Farin 
Products (BPISAE), USDA, is cooperating with the Michigan Agri- 
cultural Experiment Station and the agricultural engineering depari- 
ment of Michigan State College in a study of fruit sorting and pack- 
ing plants, especially apple, with the idea of locating bottlenecks and 
places where injuries are sustained by the fruit. Since September, H. P. 
Gaston, employed jointly by the state and BPISAE, has studied some 
twenty Michigan plants. These investigations will form the basis for 
recommending specifications for plant layouts and changes in equip- 
ment to make plant operation more efficient and will also lead to the 
design and construction of handling machinery to minimize bruising. 


Cotton Cleaning. RMA funds have been allotted to the Division of 
Mechanical Processing of Farm Products and the Cotton Branch of PMA 
for the conduct of contract research on cotton cleaning methods. Re- 
search workers at the U. S. Cotton Ginning Laboratory, Stoneville, 
Miss., think that in view of the new developments in many sciences 
there is a good possibility of utilizing an entirely new principle for 
the process of cleaning mechanically harvested cotton before ginning. 
Preliminary negotiations have begun toward finding a research agency 
with laboratory facilities and personnel trained in highly specialized 
fields to undertake basic research on this problem. 


New Potato Handling Project. Improved methods of handling and 
shipping potatoes to reduce transportation costs and losses from shatter 
bruising, decay, and other causes will be developed in agricultural engi- 
neering phases of a cooperative Research and Marketing Act project 
for which headquarters are being established at East Grand Forks, 
Minn., and Grand Forks, N. D. A. H. Glaves of the Farm Machinery 
Division is transferring to Grand Forks from the Pest and Plant Dis- 
ease Control Laboratory at Toledo, Ohio, as project leader on machinery 
and methods for potatoes from harvest to shipment. 


* * * * 


Preharvest defoliation seems advantageous for accelerating the ma- 
turity of potatoes in the Red River Valley, and mechanical, burning, 
and chemical methods have been tried without complete success. The 
advantages of various methods of preharvest defoliation toward reduc- 
tion in bruising damage will be investigated. 

There are great variations in the stage of maturity and the bruising 
of potatoes in different fields at time of digging, and in a preliminary 
survey made in 1948 it was found that much more bruising occurred 
between digging operations and bin storage than during digging. 

The new project will seek to develop or establish a device or 
method for measuring the bruisability of a potato or determining its 
resistance to bruising by impact, pressure, and semishear or abrasion 
blows. An established standard for expression of the physical qualities 
which determine the bruisability can then be used in connection with 
observations on the extent of bruising by various harvesting machines 
operated under different conditions and rates of speed. 

The engineers will attempt to determine what machine elements 
cause damage. Potato diggers and harvesters will be studied by ma- 
chine elements—the shovel, its design and depth control; the soil sepa- 
rating mechanism; the sorting mechanism; the handling and bagging 
mechanism; etc. New types of elements will be investigated; for cx- 
ample, types of elevator and separator other than the bare rod draper 
chain now used almost universally. Work will also be done on de- 
veloping a device for lowering potatoes into storage bins without the 
usual severe impact of potato on potato. 

The Grand Forks project includes BPISAE’s Division of Fruit and 
Vegetable Crops and Diseases, PMA, BAE, the North Dakota and 
Minnesota agricultural stations, and the Red River Valley Potato Grow- 
ers Assn. The Association is constructing three new buildings espe- 
cially for the project—a large storage and handling laboratory, a shop 
for machinery research, and an office building with laboratory facilities 
for physiological and pathological investigations and cooking tests. 


Poultry Calorimeter. Ten New Hampshire Red pullets are getting 
acclimated to very special living quarters at the Agricultural Resea:ch 
Center, Beltsville, Md. They occupy one of two calorimeters instal'ed 
and equipped by Division of Farm Buildings and Rural Housing enci- 
neers in cooperation with the Poultry Investigations Division of the 
Bureau of Animal Industry. The first test to be run on the hens (as 
soon as they are acclimated) will measure heat and moisture prod:c- 
tion and feed consumption at 60F and an approximate relative hum.d- 
ity of 70 per cent. Later the temperature (Continued on page 550) 
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This Novel “Mud Wagon” 
mever gets stuck! 


~~ 
“. Fo. 
ame MAR FAR bs 


Mr. Johnson explains to Texaco Man, 
John Sigvaldson, that the power 
take-off of the tractor operates the 
transmission of an old Ford chassis 
under the wagon, thus providing 
motive power in rear wheels to pull 
through soft ground. 

Mr. Johnson knows machinery — 


Barnyard muck a foot deep presents no problem for 
this power take-off-driven “mud wagon” designed 
ie and built by Mr. E. Johnson of Emil Johnson and 
Son, near Longmont, Colorado. Texaco Man, John 
Sigvaldson, is shown delivering Marfak, the lubri- 
cant that sticks to bearings better, lasts longer. 


os and lubricants too. That’s why he 
or always uses Marfak. ‘“‘There’s none 
# better,” he says. 
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ery Uses power take-off to provide traction to rear wheels of wagon 

Hauling crops or feed through transmission to the power 

na- soft, boggy ground or barn-_ take-off of the tractor. Now 
- yard muck, used to cause no Mr. Johnson never gets stuck 
uc- end of trouble for Mr. E. N. in the softest ground, even 
ial Johnson, of near Longmont, when his wagon is fully 
ary Colorado, until he hit on the loaded. He has discovered also 
sag: happy solution of using the that — it pays to farm with 
ot power take-off of his tractorto Texaco Products. 

Se: provide rear wheel traction for 

ties Mr. J. L. Ladd, prominent farmer of near his wagon. 

vith Sherman, Texas, knows how to get the Mr. Johnson built a wagon 

ines most out of his tractor. That’s why he uses hy wr: f del T 

Havoline Motor Oil. It keeps engines clean OM the Chassis OF a Mode 

ents and free of power-robbing varnish and Ford, installed an old “Hupp” 

ma- sludge. Texaco Man, E. Chapman (right), bit d d th 
epa- has dropped in for a friendly call. gearshiit and connected the 
zing 

pes 
aper * 

de- 

“" It's a friendly deal doing business with your 

andl Texaco Man. He will come to your farm when 

aad you want him. Texaco Man, J. G. Stephenson, 
OW- of Wilbur, Wash., chats with Mr. Ray Ander- 
spe son as he delivers a tankful of Fire-Chief, the 
shop gasoline with superior “Fire-Power,” to the 

sties Archie Harris farm of 3,000 acres, near Wilbur. 
tin Tune in . . . TEXACO STAR THEATER every Wednesday night 

oral starring Milton Berle. See newspaper for time and station. 
lied 
nN ai- 
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RESEARCH NOTES 


(Continued from page 548) 


will be lowered and all other environmental factors kept as nearly con- 
stant as possible. The test unit, located in a refrigerated room, has 
isothermal walls of sheet copper surrounded by an insulated wall with 
thermostatically controlled cooling and heating coils between. 


Psychroenergetic Laboratory. First tests have been run at the Psy- 
chroenergetic Laboratory, Columbia, Mo., and data are being analyzed 
on the effect of environmental temperatures of 50 to 105F on milk 
production, feed consumption, and changes in body weight of dairy 
cows. Six cows were kept in the experimental chamber and six in the 
control chamber for about five months. The animals were carefully 
matched, each chamber containing 3 lactating Jerseys, 2 lactating Hol- 
steins, and 1 non-lactating, non-pregnant Holstein. For the control 
group all conditions were kept constant, while for the experimental 
group all conditions were kept constant except temperature, which was 
changed to a higher or lower level at relatively long intervals. 

Milk production, feed consumption, and body weight fell off for 
Holsteins at 75 to 80F and for Jerseys at 80 to 85 F. The laboratory 
staff believes that the greater sensitiveness of Holsteins to higher 


SR 
‘Coerons oe 


nahn 


BENDIX-PACIFIC, for years experi- 
enced in the design and manufacture 
of hydraulic cylinders of all types, 
offers its complete facilities to produce custom-built, low- 


cost cylinders for your particular job. 


Illustrated above are typical examples that demon- 
strate the ability and versatility of Bendix-Pacific engi- 
neering and manufacturing know-how. Each of the low- 
cost cylinders was designed for a special job—the 1%” 
cylinder produces a force of 1400 pounds—the 6” cyl- 


inder a force of 28,000 pounds. 


Complete engineering is available to assist with your 
individual requirements, or we will quote on designs to 


your specifications. Your inquiry is invited. 


e BENDIX-PACIFIC standardized agri- 
cultural cylinders which meet the speci- 
fications of the farm equipment industry 
also are available. Write for details. 


Bendix Pacific Sts 
PACIFIC DIVISION * BENDIX AVIATION CORP 
NORTH HOLLYWOOD CALIFORNIA 


temperatures is due not to breed as such but rather to the heavier 
weights of Holstein cattle. Heat is dissipated by way of body surfaces 
and the amount of surface per unit body weight decreases with in- 
creasing body weight. One Jersey cow managed to keep up her milk 
production despite heat by using (internally and externally) 43 gal of 
water a day. 


Idaho Notes on Light-Weight and Insulative Concrete 


T= PURPOSE of this research project was to develop a light-weight 
and insulative concrete from wood paste. Sawdust concrete has been 


the subject of research by several institutions, but has not been used 
much because of certain disadvantages. We hoped to overcome these 
disadvantages, mostly by the use of admixtures. The admixtures ex- 
perimented with were limited to materials that are inexpensive, availa- 
ble, and preferably of local origin. The processes of manufacture 
were limited to techniques and simple equipment usable by a farmer. 


We have been successful in developing a concrete that is as light 
as most woods and slightly more insulative. It can be sawed, drilled, 
chiseled, and nailed somewhat like woods. It will not burn, although 
it is weakened by high temperatures. It can be handled like concrete, 
but more easily because it is lighter. Precast blocks and slabs can be 

made from it or it may be poured monolithi- 
cally. The surface may be painted with either 
oil, cement, or cold water paints; plaster or 
stucco adheres well, or the surface may be 
ground down and polished for a pleasing ap- 
pearance. 

The admixtures used are clay and diato- 
mite. The type of clay required is available 
practically everywhere. The diatomite is abun- 
dant and cheap in the Western states and on 
the Atlantic seaboard, but less common in the 
central states. It is available commercially; the 
shipping weight is about 15 pounds per cubic 
foot. 

There is little more equipment required 
than that necessary for any concrete work. A 
hammer mill is needed if the clay and diato- 
mite is to be pulverized on the farm. Com- 
mercial diatomite is purchased in pulverized 
form, and the clay may be used as a mud, so 
the hammer mill is not essential equipment. 


The results of this work have been pub- 
lished in non-technical form, as information 
to prospective users. Technical data will be 
available soon in a publication now in process. 
Several actual uses have been made of this 
material, with excellent results. 


Epitor’s Note: The above is a resume 
of discussion of lightweight concretes pre- 
sented at the Winter Meeting of the American 
Society of Agricultural Engineers at Chicago 
this month.) 


California Notes on Wind Machines 


Wind Machines afford economical frost 
protection where short, light radiation frosts 
are frequent and it is impractical to call out 
crews to light orchard heaters. 


The most specific effect of the wind ma- 
chine is the pumping of overhead warm air 
down into the colder trees. They are able 
to lift the orchard temperatures a degree or 
two but are not able to stop the natural 
cooling process. 

Intensive field trials to determine the limi- 
tations of these machines were undertaken in 
three selected locations. 


There has been no major freeze in south- 
ern California in the past 10 years and it is 
probable that when one does occur a large 
number of the approximately 1,000 wind ma- 
chines now in use will prove to be inade- 
quate. The observed failures of wind ma- 
chines seem mainly due to too fast an indrift 
of cold air. Furthermore there is no expecta- 
tion that wind machines will afford protec- 
tion when there is a freeze with cold daytime 
conditions, cold soil, and no relatively warm 
air overhead on a clear. cold night, Since the 
machines do not add appreciable heat it is a 
mistake to start them long before needing 
the gain due to air mixing or forced convec- 
tion. Some improvement in machine protection 
can be gained by lighting border heaters on 
the upwind side of an orchard. 
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For greater fire safety on the farm 
... Johns-Manville Building Materials 


STRONG AND TOUGH: Time-tested sheet material of 
asbestos and cement, can be used outdoors, indoors... 
is rodentproof, fireproof, sanitary. Saws and nails like 
wood, never needs preservative treatment. So flexible 
it can be used on curved surfaces. 


—LAST 35 YEARS PLUS! Fireproof, rotproof, weatherproof. 
Thousands have already been in service 35 years. No signs 
they won’t last another 35 years or more! New American 
Colonial design is the most beautiful ever developed. Easy 


to apply. 


SUPERIOR INSULATION: Keeps farm building 
temperatures more uniform ... helps produce more 
milk, more eggs, more weight per pound of feed. 
Easily installed, fits snugly, will not settle. And it’s 
fireproof ... you can’t burn it even with a blow 
torch. 


Other Johns-Manville building products for the farm 
include Asbestos Siding Shingles; Asphalt Shingles; 
Asphalt Roll Roofing; Insulating Board; Roof Coat- 
ings and Putties. Write for the “Farm Idea Book” or 
special information on the use of J-M products for any 
farm building. J-M will gladly work with you to the 
full extent of its facilities. Address Johns-Manville, 
Farm Division, Box 290, New York 16, N. Y. 


*Reg. U. S. Pat. Off. ic 


JOHNS -MANVILLE 
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»e.can bring farmers up to 
$7 extra profit per head 


NE of the most profitable improvements agri- 
cultural engineers can recommend to farmers 
is a concrete feeding floor for beef cattle and hogs. 
It often repays its cost within the first year or two, 
because with hogs following cattle, it returns an 
average extra profit of $7 per head of cattle fed.* 


A concrete feeding floor earns this extra profit in 
many ways. It takes animals out of the mud. That not 
only keeps them from losing weight but also saves 
feed that would otherwise be trampled in the mud, 
thus allowing beef cattle and hogs to gain faster at 
less cost. A concrete feeding floor also produces 
added economies in manure and labor saved. 


Concrete feeding floors are more than simple 
slabs of concrete paving. They must be engineered 
for grade, drainage, thickness and service require- 
ments. Write for free, helpful “how to build” liter- 
ature on this and many other profit-making, long- 
lasting concrete farm improvements. This literature 
is distributed only in the United States and Canada. 


*Based on tests at the University of Illinois 


PORTLAND CEMENT ASSOCIATION 


Dept. 12-1, 33 West Grand Ave., Chicago 10, Ill. 


A national organization to improve and extend the uses of portland cement 
and concrete . . . through scientific research and engineering field work 
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HUUUTAUENDEOOLADOULEASU CERCA ERATED DEATHS 


VOQUUUANALTAEOAAUOCEOROOUEDEA EEUU LSAT 


NEWS SECTION 


VORSUEUAUONYUONULUAADANAUANUU AAA EATEN 


AS.A.E. aii shade 


December 13-15 << ikeese MEETING, Stevens Hotel, Chicago. 


January 20 — MINNESOTA SECTION, Curtis Hotel, Minneapolis. 


January 31 to February 2 — SouTHEAST SECTION, Louisiana 
State University, Baton Rouge, La. 


February 3—Paciric Coast SECTION, University of Cali- 
fornia, Davis. 


March 17 to 19 — Mip-CENTRAL SECTION, Kansas State Col- 
lege, Manhattan. 


June 20 to 23 — ANNUAL MEETING, Michigan State College, 
East Lansing, Mich. 


Young Heads Pacific Northwest Section 


HE Pacific Northwest Section of the American Society of Agricul- 

tural Engineers at its meeting at Columbia Gorge Hotel, Hood 
River, Ore., October 21 and 22, elected J. R. W. Young, head, agri- 
cultural engineering department, University of British Columbia, as its 
chairman for the coming year. Other officers elected included, 1st vice- 
chairman, Joseph Weston, field service director, Douglas Fir Plywood 
Assn.; 2nd vice-chairman, Cecil A. Root, assistant to sales manager, 
Pacific Power and Light Co.; 3rd vice-chairman, Aldert Molenaar, pro- 
fessor of agricultural engineering, State College of Washington, and 
secretary-treasurer, Jesse E. Harmond, senior agricultural engineer, 
(BPISAE), U. S. Department of Agriculture. Karl O. Kohler, Jr., 
junior past-chairman, and June Roberts, senior past-chairman of the 
Section, automatically become members of the executive committee. 

The new nominating committee of the Section includes H. R. Sin- 
nard, Oregon State College; C. O. Bunnell, Pacific Power and Light Co., 
and B. W. Faber, Ben Faber Electric Co. 

Approximately 125 persons registered for the meeting, including 
55 students of agricultural engineering from four colleges in the Section 
area, University of British Columbia, Washington State College, Oregon 
State College, and the University of Idaho. 

The Section was honored by having the parent Society represented 
in the person of its president, Arthur J. Schwantes, head, agricultural 
engineering division, University of Minnesota, who was one of the prin- 
cipal speakers at the meeting. 

At its business session, the Section voted to hold its 1949 meeting 
in British Columbia, either at Vancouver or at Harrison’s Hot Springs. 


ASAE Minnesota Section Program Features 


Soil Conservation 


ONSERVATION was the theme used at a meeting of the Minne- 

sota Section of the American Society of Agricultural Engineers on 
November 6th. Men who are leaders in soil conservation, in the work 
of the army engineers, and in wild life service discussed the problems 
relating to soil management, drainage, and utilization. The speakers 
presented the results of their observations and work in such a manner 
that an excellent over-all picture of all phases of soil conservation was 
obtained by an interested audience. The speakers were introduced by 
P. W. Manson, associate professor of agricultural engineering, Uni- 
versity of Minnesota, who acted as chairman. 


The need for increased conservation work on gentler slopes was 
stressed by O. E. Hayes, project supervisor, Soil Conservation Experi- 
ment Station at LaCrosse, Wis. Mr. Hayes discussed various studies 10- 
volving runoff and the prevention of losses of valuable top soil. 


Paul Jacobson, zone conservationist, SCS Milwaukee regional office, 
discussed soil drainage problems in relation to soil use. Types of 
drainage systems, their application, and the problems encountered in 
soil conservation work were shown in an illustrated discussion. 


Good soil conservation practices and best soil use are an important 
item in the prevention of floods. This was brought out in the dis- 
cussion by Col. Walter J. Wilson, district engineer, Corps of En:i- 
neers, U.S. Army. Col. Wilson gave an interesting account of the werk 
of the Corps of Engineers in the area under his supervision. | ie 
stressed drainage problems and flood control in soil conservation wo:k. 

Wild life and game have their place in the scheme of soil conser, :- 
tion and soil utilization. This was stressed by Dr. Thomas R. Evans, 
field representative, Wild Life Management Institute of Washington, 
D. C. He stressed the use of land for the purposes of game producti: o 
and the preservation of wild life. (Continued on page 55-) 
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and remember 


with the FeX 


you can mow, chop and load, 
in one operation, over 200 
tons of grass silage a day 


wd can cut corn of any 
eight, chop and load it 
into wagons, all in one 
operation. 


One man, with the FOX, 
can pick up, chop and load, 
ready for the mow or stack, 
2 tons of dry hay in 12 


minutes. 
w 


of Morten Forage Harwesting ... 
a i... 
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Thirteen years ago Fox made news by placing on the market the first Forage Har- 
vester. Today Fox is still making news with the most complete, trouble-free Forage 
Harvester built. The Fox does the job all of the way from the field into the silo 
or barn, and the Fox really finishes the job with trouble-free service. The Fox is 
not an experiment. Long ago the Fox stepped out of the experimental stage and 
has behind it years of field-proven performance. The Fox Crop Blower stands 
head and shoulders above every other Forage Blower on the market. It is a neces- 
sary part of Fox Forage Harvesting equipment. No other blower has sufficient 
capacity to keep the Fox Forage Master busy in the field. 


Write for the complete story on the Fox Forage Master and ask us to tell you 


how you can get delivery. fe ” “Al 
° Secretary 


FOX RIVER TRACTOR COMPANY 


Pioneer of Modern Forage Harvesting 
1128 N. RANKIN STREET 


APPLETON Sa WISCONSIN 
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Ir takes a heap of air to keep 4 
ground feed from jamming in a S 


modern, high-capacity Hammer \S= 
Mill. And you’ve got a whirlwind _ SS = 
on your hands when you want — 


= 
= 
= 


to separate feed from air. 

Harnessing that whirlwind takes a big dust 
collector ... big enough to keep the feed moving 
swiftly from hammers to dual baggers. Keeping the 
screen clear for super-fast production. 

It took an engineer who knew feed grinding 
problems to adapt the dust collector to the Hammer 
Mill. He had to know you couldn’t bag under the 
mill without setting it too high for easy feeding. 
He had to know the need of pulling the ground 
feed away from the screen fast . . . to stop jamming. 
And he had to know how to do it. 

Agricultural engineers are the men who know 
the farmer’s needs in the way of machinery... 
and know how to meet them. They’re key men in 
today’s farm mechanization ... when machines are 
really engineered for the farm. 


NEW HOLLAND MACHINE COMPANY 
New Holland, Pennsylvania 


Z 
Q77 NEW HOLLAND 


FARM ENGINEERED MACHINERY FOR BETTER FARMING 


NEWS SECTION 


(Continued from page 552) 


The meeting was held in the Agricultural Engineering building on 
the farm campus of the University of Minnesota. 

The next meeting of the Minnesota Section has been planned for 
January, 1949. This has been scheduled as a dinner meeting with the 
installation of officers for the coming year, the election taking place 
prior to the annual meeting by mail ballot. 


Hundley New Chairman of Tennessee Section 


, ys THE meeting of the Tennessee Section of the American So- 

ciety of Agricultural Engineers, held in the agricultural engineer- 
ing building on the campus of the University of Tennessee, Knoxville, 
November 20, J. C. Hundley, extension agricultural engineer of the 
University of Tennessee, was elected the new chairman of the Section 
for the ensuing year. William C. Wheeler, a member of the agricul- 
tural engineering staff of the University, who has been serving as 
secretary-treasurer of the Section for the past year, was elected the 
new vice-chairman of the Section. The newly elected secretary-treas- 
urer is R. C. Hines, Jr., a member of the agricultural engineering staff 
of the Tennessee Valley Authority. 


The meeting of the Section opened with a short business session, 
including the election of officers, following which the group attending 
the meeting was taken on a tour of the plant of the Volunteer Port- 
land Cement Company in Knoxville. 


New Plywood Standard Announced 


NEW U. S. Commercial Standard, known as CS45-48, for Douglas 

fir plywood, setting forth performance requirements for both ex- 
terior and interior type panels and appearance details for grades with- 
in each type, became effective as of November 1. 

Simultaneously, the 37 fir plywood manufacturers supporting the 
industry's quality control and trademarking program has adopted a new 
simplified A-B-C grade identification system. In addition, the new 
standard also sets forth even higher performance qualifications for 
exterior (waterproof) plywood. 


The alphabetical grade-marking system provides for A, B, C, and D 
designations for the veneers (plys) which are bonded together into 
panels; appearance grades within the two plywood types — exterior and 
interior — are determined by the outer plys or face veneers. The A ve- 
neer, of course, is the highest quality and compares with that veneer 
quality previously known as “sound.” 

Grade trade names will continue to be used in the identification 
of fir plywood. Typical is the PlyPanel designation for the one-side 
material intended for interior wall paneling. However, the latter 
classification of veneers will call for the incorporating of the letters 
“A-D” as part of the distinctive PlyPanel stamp rather than the words 
“sound 1 side.” 


There are several other important provisions in the new standard, 
which replaces CS45-47 previously in effect. 


A new appearance quality of veneer, the B quality, presents a 
smooth, solid surface suitable for painting. It, however, will permit 
machine-made, circular plugs as repair of natural defects, as well as 
allowing for small, tight knots. 

Two new grades within each of the two types will utilize the B- 
quality veneer. The grades are PlyBase (having one B or solid face) 
in the interior type and exterior utility grade, a companion grade, 
but with waterproof bond between plys. Then there are the A-B (sound- 
solid) panels in both interior and exterior types which will supplement 
the supply of two-side plywood. 

Provision has been made for several stock sizes of panels in most 
grades, so there will be 214, 3, 314, and 4-ft widths, and 5, 6, 7, 8, 
9, 10 and 12-ft lengths. Conversely, the total number of plywood items 
in the list is reduced by about 25 per cent as small-increment size 
gradations are dropped. 


A new grade-trademark has been introduced for the A-C (sound 
one side) grade of interior type material. It is PlyShield and will 
appear on the edge and back of the panel in addition to the ‘“EXT- 
DFPA” type designation. PlyShield, the outdoor paneling grade for 
modern siding, soffits, commercial buildings, farm structures, etc., now 
represents a third of all fir plywood produced. 

Altogether, the new standard sets forth specifications for seven 
grades of interior type and six grades of exterior type plywood. Grades 
and stock panel sizes are planned to offer the ultimate consumer 4 
selection of panels carefully designed for specific applications and sim- 
ultaneously achieve utilization of the raw material. 


A copy of the complete standard will be furnished free upon re- 
quest by Douglas Fir Plywood Assn, Tacoma 2, Wash. 
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This steel is cousin to a camel 


The special zinc-coated steel in these huge coils 
never takes a drink. 

Surprising as it seems, ordinary galvanized 
steel is always thirsty. The zinc coating forms salts which 
soon “drink” the oils from any paint applied 
to the metal. The paint, left dry and brittle, flakes 
and peels off before its time. 

That doesn’t happen with Armco Galvanized 
ParntTcrIP, or ARMCO ZiNccrRiP-PainTcRIP. These special- 
purpose steels actually preserve paint on 
farm machinery, corn cribs, silos, grain bins, stock tanks 
and barn and poultry equipment. The paint 
lasts several times longer than on ordinary 
galvanized or uncoated steel. It’s done by insulating 


the zinc from the paint. The Bonderizing film 
applied at the Armco mills makes it impossible for the 
zinc to get at the paint and absorb the vital oils. 

Armco Galvanized Parnrcrip and ARMco 
ZINCGRIP-PAINTGRIP are just two of the many special- 
quality steels developed by Armco to help 
manufacturers build greater usefulness and longer 
life into farm buildings, machinery and equipment. 
Farmers everywhere look for the famous Armco 
triangle trademark when they buy. They know it as a 
guide to quality steel made expressly for a particular 
type of service. Armco Steel Corporation, 

503 Curtis Street, Middletown, Ohio. 
Export: The Armco International Corporation. 


: Ga 


ARMCO GALVANIZED PAINTGRIP NW 7 
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America’s [si Choice 


for farm spraying 


Spray nozzles may look the same, but there is a big 


difference in PERFORMANCE... . that only Spray- 
ei ing Systems TEEJET Nozzles can provide. Over a 


- span of _years, Spraying Systems Co. has developed 


the technique and equipment necessary for making 
precision nozzles . . . that cannot be duplicated else- 
where from the standpoint of know-how and pro- 


duction facilities. When you select TEEJET nozzles 


you have the guarantee of the world’s largest spray 


nozzle manufacturer . . . that every TEEJET nozzle 


in every capacity will give uniform spray distribu- 


: aes tion and exact spray volume as specified. Write for 


Bulletin 55 . . gives complete information on major 


types and sizes of TEEJET farm spray nozzles. 


SPRAYING SYSTEMS CO. 


4045 W. LAKE STREET 


CHICAGO 24, ILLINOIS 


for spray rigs 
and hand sprayers 


for weed killing 
livestock spraying 
pest control and 
related operations 


& 
interchangeable 
orifice tips 
® 
capacities 2 to 


100 gallons per 
acre 


Personals of A.S.A.E. Members 


Donald H. Anderson, formerly sales manager, Aermotor Co., is now 
general manager of the C. & D. Tractor and Equipment Co., Kansas 
City. 

John A. Baum, a recent graduate in agricultural engineering at the 
Virginia Polytechnic Institute, is now employed as conservation aid with 
the Soil Conservation Service, USDA, at Great Bridge, Va. 


Leonard J. Erie, formerly employed by the Bureau of Reclamation, 
USDI, recently accepted a position as irrigation engineer on the agri- 
cultural engineering staff of South Dakota State College at Brookings 
where he will engage in irrigation research studies in that state. 

Lester W. Garver, more recently supervisor of repairs for The Massey 
‘Harris Co., Racine, Wis., is now in charge of product and field researct 
for his company. 

William N. Hart, recently a graduate fellow in agricultural engi- 
neering at Michigan State College, is now employed as assistant sales 
manager of McCune & Co., at Youngstown, Ohio. 


R. B. Hickok, for several years a research supervisor for the Soi! 
Conservation Service, USDA, at Purdue University, has been promoted 
to the grade of senior soil conservationist. Mr. Hickok continues ir 
charge of SCS cooperative research with the Purdue University Agri- 
cultural Experiment Station. 

Kenneth W. Hotchkiss, a recent graduate in agricultural engineering 
of the University of Nebraska, is now employed as an agricultural field 
engineer by the Structural Clay Products Institute (Iowa-Minnesota re. 
gion), with headquarters at Ames, Iowa. 

E. H. Kidder, who since returning from war service has been serv 
ing as associate hydraulic engineer for the Soil Conservation Service, 
USDA, at Urbana, IIl., was recently transferred to Auburn, Ala., where 
he becomes project supervisor on the SCS hydraulic research projec: 
there. He will be located in the agricultural engineering building at the 
Alabama Polytechnic Institute. 

Karl R. Klingelhofer, a recent graduate of the University of Wis- 
consin, is now engaged as agricultural engineer with the Soil Conserva- 
tion Service, USDA, and is located at Ogden, Utah. 

Arnold A. Knecht, formerly soil technologist, Bureau of Reclama- 
tion, USDI, is now employed as soil scientist, Soil Conservation Service, 
USDA, and is located at Bakersfield, Calif. 

Theo. H. Kummer, a former member of A.S.A.E., who has just re- 
instated his membership, is now chief engineer in charge of product 
design engineering and factory inspection for the Cherry-Burrell Corp., 
Milwaukee, manufacturers of dairy product manufacturing machinery. 

Ernest F. Licht has resigned as junior project engineer, Lavers Engi- 
neering Co., to accept employment in the implement design depart- 
ment of Harry Ferguson, Inc., at Detroit. 

Yong-Chi (Robert C.) Liu, formerly a graduate student in agricul- 
tural engineering at Michigan State College, is now doing additional 
graduate work and serving as research assistant in agricultural engi- 
neering at the University of Illinois. 

Richard K. McConkey, formerly in the branch office of the Timken 
Roller Bearing Co., at Milwaukee is now the company’s district man- 
ager at Moline, III. 

George C. Merkel, formerly director of agricultural promotion, 
United Light and Railways Service Co., Davenport, Iowa, is now em- 
ployed as sales and service engineer with the Innes Company, Betten- 
dorf, Iowa. 

Earl C. Musser is now permanently located in the engineering de- 
partment of the LaPorte, Ind., works of the Tractor Division, Allis- 
Chalmers Mfg. Co. 

Ole C. Nordahl, sales engineer, Rilco Laminated Products, Inc., has 
been transferred from the company’s home office at St. Paul, to take 
charge of sales in Western Kansas, Western Nebraska, Southeast 
Wyoming, Colorado, Western Oklahoma, and Northern Texas, with 
headquarters at Manhattan, Kansas. 

C. Robert Powers, formerly connected with the Dearborn Motos 
Corp., is now president of Independent Farm Industries, Inc., and ‘s 
located in Detroit. 

Charles H. Prout, a recent graduate in agricultural engineering :t 
North Carolina State College, is now employed as an experimental engi- 
neer with the New Holland Machine Division of the Sperry Corp., ard 
is located at New Holland, Pa. 

Alvin E. Stewart, a recent graduate in agricultural engineering of 
the A. & M. College of Texas, is now employed as assistant professor 
of agricultural engineering at the New Mexico College of Agriculture 
and Mechanic Arts. 

James W. White, until recently sales engineer, Beatty Brothe’s, 
Ltd., recently resigned to accept a position in the agricultural engine: r- 
ing division, Central Experimental Farm, Department of Agricultu:e, 
Ottawa, Ontario, Canada. 

Vernon G. Woods, formerly employed as junior agricultural enci- 
neer at the Delta Branch Station of the Mississippi Agricultural Experi- 
ment Station, is now an agricultural engineer engaged in soil conserv.:- 
tion work at the Western Shoshone Indian Service, USDI, at Owyhee, 
Nev. 
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For Tractors ¢ Trucks and 


When the torque load in your tractor, truck or farm machine is 
carried on frictionless roller bearings — operators do not have 
to waste time greasing the universal joints every few hours. 
The joints last longer and your machine operates better, with 
less power. MECHANICS Roller Bearing UNIVERSAL 
JOINTS require at most, once-a-season lubrication and are 
noted for their long, trouble-free service. You can give your 
products these and several other competitive advantages by 
specifying MECHANICS Roller Bearing UNIVERSAL 
JOINTS. Our new catalog — showing the complete line of 
MECHANICS Roller Bearing UNIVERSAL JOINTS — will 


be sent to manufacturers, upon request. 
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New Literature 


Increase the PRODUCTIVE 
CAPACITY of Your Mechanized 
Equipment with WISCONSIN 


Soi. Erosion —ItTs PREVENTION AND CONTROL. Cloth, XII +- 
184 pages, 614 x 9% inches. Illustrated and indexed. Government of 
Madras, 6 rupees. (Copies may be obtained from the High Commis- 
sioner for India, India House, Aldwych, London WC 2.) 

Chapters cover the introduction, soil erosion — causes and results, 
chief causes of accelerated erosion in agricultural soils, methods of 
control, contour bunding (terracing), contour trenching and afforeste- 
tion, dry farming and terracing, conservation of grassland, control of 
shifting cultivation on hill slopes, other methods of controlling soil 
erosion and surface runoff, control and elimination of gullies, chec< 
dams, permanent soil-saving dams, special use of vegetation, contrc! 
of stream and river bank erosions, control of wind erosion, control of 
floods, and erosion and malaria. 


Hf you build or use any kind of equipment that is 
or that CAN be successfully engine-powered—there 
is a fairly definite certainty that you can actually 
increase the productive capacity of the machine by 
motorizing with a Wisconsin Air-Cooled Engine. 


FORUM ON TRACTOR FuELs. Paper, VI + 37 pages, 6x9 inches. 
Special Technical Publication No. 82 (September, 1948) American Sc 
ciety for Testing Materials (1916 Race St., Philadelphia 3, Pa.) $1.00 

The papers and discussion appearing in this publication were pre- 
sented at a Forum on Tractor Fuels sponsored by Technical Committee 
L on Tractor Fuels of ASTM. Committee D-2 on Petroleum Products 
and Lubricants, held in Chicago, Ill., January 9, 1948. The forum, 
which constitutes the first meeting of Technical Committee L, was pre- 
sided over by Earl M. Hughes, representing the Illinois Agricultural 
Association. 

The purpose of the forum was to lay the groundwork and explore 
the field to be considered in the work of Technical Committee L. This 
committee and numerous other subcommittees functioning under 
ASTM Committee D-2, has for its broad purpose the development of 
specifications, methods of test, and nomenclature relating to petroleum 
products and to lubricants. 

Three of the five major contributions to the forum are ASAE mem- 
bers, namely, H. E. Everett, E. L. Barger, and C. N. Hinkle. 


This rather broad statement is predicated on the 
fact that Wisconsin Engines are notable for con- 
tinuous, high ratio power output as well as ex- 
tremely low maintenance and servicing interludes. 
You are assured of ‘Most H.P. Hours” of on-the- Stable edinder 
iob operation, thanks to advanced engineering 2 to 5 Hp. 

and heavy-duty design and construction. 


Wisconsin Engines are worth looking into on all V-type 4-cylinder 
counts. Your interest will be heartily reciprocated. 15 to 30 Hp. 


IRRIGATION WITH CONCRETE Pipe. Paper, 55 pages, 6x9 inches. 
Illustrated. Portland Cement Association (Chicago 10, IIll.). Single 
copies on request. 

Covers use of concrete pipe for control and outlet structures, apply- 
ing irrigation water, water needs of irrigated crops, building concrete 
irrigation pipe lines and structures, designing concrete irrigation pipe 
systems, and concrete pipe specifications. 


Single Cyl. oe 2-cylinder 
4 to 9 Hp. 7 to 13 Hp. 


creas? » WISCONSIN MOTOR CORPORATION 


ol World's aS Builder t Heavy-Duty y Air-Cooled Engine 


PAUKEE 14. WISCONSIN 


DESIGN AND CONTROL OF CONCRETE MIXTURES. (9th edition). 
Paper, 70 pages, 814 x 11 inches. Illustrated. Portland Cement Associa- 
tion (Chicago 10, IIl.) 

An engineering reference with chapters on fundamental facts about 
concrete, materials for concrete, design of concrete mixtures, measuring 
materials, mixing concrete, field control tests, handling and_trans- 
porting concrete, placing concrete, joints, curing and protection, re- 
moval of forms, finishing concrete, and special types of concrete. An 
appendix gives specifications for plain and reinforced concrete, and 
ASTM Standards on concrete and concrete materials. 


A PRACTICAL CouRSE IN CONCRETE, by Henry Giese. Paper, 67 


pages, 814. x 11 inches. Illustrated. Portland Cement Association (Chi- 
cago 10, IIl.). 


Trade Mark Reg. pa". S. Pat. Office This is described as a textbook for classroom and laboratory. It 

includes demonstrations and problems. Chapters cover the foreword, 

STEEL BELT LACING materials, proportioning, field control, forms and form making, special 

World famed in general serv- steel, “Monel Metal’ and non- processes and precautions; colored concrete, special surface finishes, 

io od — vow long life. * oes ae. 4 sane hwy ne painting, and stucco; concrete masonry construction and cast stone, 
og § ae. ie a take gives complete aauiia. nin reinforced concrete, equipment, and projects and problems. 


Barn Hay Dryinc, by C. A. Cameron Brown and P. G. Finn- 
Kelcey. Paper, 42 pages, 814 x11 inches. Illustrated. The British 
Electrical and Allied Industries Research Association (15 Savoy St., 
London WC 2) 9 shillings, 6 pence. 

A report of investigations with a pilot plant in 1945, and subse- 
quent expanded and decentralized trials during 1946 and 1947. An 
appendix under separate cover (9 pence) gives the authors’ recommen- 
dations for the construction and operation of farm installations. 


Fib 


BELT FASTENERS AND RIP PLATES 


For conveyor and elevator belts magnetic and abrasion resisting 
of all thicknesses, makes a tight alloys. 
butt joint of great strength and By using Flexco HD Rip Plates, 
durability. Compresses belt ends damaged conveyor belting can be 
between toothe supe ed plates. returned to satisfactory service. 
Templates and FLEXCO Clips The extra length gives a long 
peas age 6sizes. Made grip on edges of rip or patch. 
in steel, “Monel Metal’, non- Flexco Tools and Rip Plate Tool 
are used. For complete 
information ask for 
Bulletin F-100. 


Sold by supply houses 
everywhere 


SERVING FARMERS SINCE 1842. (1948 edition). Paper, 42 pages, 
814 x 11 inches. Illustrated. J. I. Case Co (Racine, Wis). . 

A brief narrative history of the business from its founding up 
to the present. 


New Federal and State Bulletins 


Foundations and Roofs, by A. M. Goodman. Cornell Extension 
Bulletin 741 (April, 1948). Important points on two structural fea- 
tures common to all farm buildings. 


, Remodeling Barns for Better Dairy Stables, by A. M. Goodman. 
4677 Lexington St. Cornell Extension Bulletin 742 (September, 1948). Improvement of 
Chicago, Il. common structural and functional features (68 pages). 


CONVEYOR ay EASILY FASTENED” 
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HERE’S WHAT YOU CAN DO TO HELP 
RELIEVE THE SCRAP SHORTAGE 


1. Put some one individual in charge of scrap in all departments of 
your business and GIVE HIM AUTHORITY TO ACT. 


2. Comb the plant and yards for dormant scrap, abandoned equip- 
ment, old boilers, pipe, moulds, obsolete dies and parts, material now 
wasting away which has salvage value. 


Survey all plant equipment, particularly idle stand-by or discarded 
machines, with a view to scrapping all not convertible to useful pro- 
duction. 


Consult your scrap dealer for advice on types, grades and sizes. 


3. Segregate each class of scrap and supervise its handling to avoid 
contamination. This will increase its value. Identify, classify and pro- 
vide separate containers, clearly marked, for each class of scrap mate- 
rial. 


Dismantle discarded equipment promptly into its components—elec- 
trical, fastenings, lumber, etc.—so that these parts may be utilized or 
scrapped. 


Sort sweepings and miscellaneous waste to recover scrap values. 


4. Constant reminders in the form of posters, illustrations of right 


and wrong methods, pay envelope enclosures, house organ publicity, 
etc., are potent aids to the scrap recovery program. 


67 WALL STREET 
NEW YORK 5, N.Y. 


559 


= iain i! a a ee) ee. Uae ee ey ey ke ced a eas 2 ea ee ne 
mie 1 SORES as lll he cia eS eee = ee yea alee 8 
hey GS ee pee eA eS Sa Be oes fas th Ne as ce eee Ney esed araes a ee mE: Fk a apg gn : i ie: 
SAT ee ee es mo ae 2 i 
» , — 
| : 
+o | 
‘ 
aan oe ore 4 ae 
| eA Lee & RAS eae 2 ' 
: os : _ = ‘ eS : | | 
: a £ . —— ‘ ’ - 
i cnt) , \o- 
; ss | 
: | 
, | 
a | : 
f 
{ 
g 
ee | 
| 
: | 
ee 
f 
t 
' 
| 
| 
ee 
: EEE e— eee 
: | 
| 
| | 
| 
‘ | 
, 
1 | 
sy 
> 
ee | 
h j 
‘ } . 
f f 
é i 
| 
. | 
i 
35 
P 2 : F i 
SCRAP — MORE . 
Bae: : 
poor NC neem 0" Your scrap to the mills : 
to Spee ear 23 . . 
gran. aes tebeh 
é tae f ; foe) ees | 
1 TRADE MARK | 
t 
ee P| ] 3 
ee 
= 
' 
i 
Tee ee oa eee eS sia. eee ee eer 
a i een te | af ee ee i ee i 
1S NERS Se ier: | Em ay: Se Cael RS ee ade ce ea ey ( ae : & 
ea Tee: = A eee hee ee ee ta Ye ; 


Applicants for Membership 


The following is a list of recent applicants for membership in the 
American Society of Agricultural Engineers. Members of the Society are 
urged to send information relative to applicants for consideration of the 
Council prior to election. 


SPRAYERS * WAGONS 


Allman, Ernest J., managing director and chief engineer, E. Allman 
¢ TRAILERS * SCOOPS & Co., Ltd. Birdham Rd., Chichester, Sussex, England. 


eDRILLS using 5.50, 6.00 Barnes, Theodore M., engineer, Soil Conservation Service, USDA. 
and 6.50 x 16 PNEU- (Mail) 1711 Douglas St., Sioux City, Iowa. 


Berry, Milton O., assistant agricultural engineer, U. S. Tillage Ma- 
MATIC TIRES chinery Laboratory, Box 792, Auburn, Ala. 


® Brown, Donald P., 928 Oliver Dr., Morgantown, W. Va. 


100540 Campbell, Richard H., service manager, Western Massachusetts Elec 

Wegman CIRCLE tric Co., Greenfield, Mass. 

. Criddle, Wayne D.., irrigation engineer, Division of Irrigation, Soi! 
Conservation Service USDA. (Mail) Box 835, Boise, Ida. 

a oe Dunlap, G. T., Jr., R. R. No. 1, Lexington, Va. 

5—3638 NUTS Exstrom, Paul N., dynamometer test engineer, Ford Motor Co. 


1—09195 CUP ; ; : 
114276 CUP (Mail) 4154 Third St., Wayne, Mich. 


a Guy, Harold P., cooperative agent, agricultural engineering dept., 


FRENCH & HECHT sen. Iowa State College, Ames, Iowa. (Mail) 591 Pammel Ct. 


a r » Hamlin, C. E., graduate student in agricultural engineering, Iowa 
413 , ; ’ 
91-45 GROUP peg en ee State College, Ames, Iowa. (Mail) 1214 Roosevelt. 


Jones, Harold M., farm shop instructor, State College, Fort Valley. 


iy Ga. 
— ae oe Jongsma, I. J. V. K., administrator, Compania Azucarera Domini- 


cana, Ingenio Quisqueya, San Pedro de Macoris, Republica Dominicana. 
ROLLED CENTERLESS Kerr, Russell H., factory sales representative, John Deere Van Brunt, 


GROUND SPINDLES Co., Horicon, Wis, 1 
——, Information on a nace Koch, Kenneth A., Highland Ridge Rd., Raleigh, N. C. e 


Krous, Elwyn §S., general agriculturist, Bureau of Reclamation, 
USDI. (Mail) P. O. Box 323, Merced, Calif. 


Lee, Everett H., field research engineer, Deere & Company, 1325 
3rd Ave., Moline, Ill. 


MacLeod, David E., engineer in charge of farm implements, Peco, 
Inc., 960 E. Gist St., Los Angeles 1, Calif. 


Martin, R. G., farm mechanics editor, The Country Guide, Ltd., 
290 Vaughan St., Winnipeg, Man., Canada. 


Meredith, Calvin M., farm field man, Portland Cement Assn. (Mail) 
2108 Olds Tower, Lansing 8, Mich. “ | 


Nelson, Ivan L., design engineer, John Deere Des Moines Works 


~~ (Mail) R. R. No. 2, Boone, Iowa. i 
: — : Norvell, Victor R., farm representative, Gulf States Utilities Co., 


oD 0 Of fF = 


fi 
a Beaumont, Texas. 
a = ie . ei Pierce, James E., supervisor, technical service, Dearborn Motors b 
Crackerjack a éa% Comet | Corp., 15050 Woodward Ave., Detroit, Mich. 
ill Sa _ _ Prout, Charles H., experimental engineer, New Holland Machine : 
Hammermi ~~ ; a : Co., Division of The Sperry Corp., New Holland, Pa. (Mail) R. D. 
: - 7 No. 1, Box 3. . S 
Brings Farmers .) i : Reid, J. L., farm service engineer, marketing division, Imperial Oi! 
, Se 5 3 Ltd., Edmonton, Alta, Canada. (Mail) 10822 70th Ave. f 
Greatest Economy > — &- Rich, Barrett G., chief engineer, John Deere Waterloo Tractor Wks., 
in Feed Grinding Lf | Se beseecre-e thea” ; I 
4 ' Robinson, Robert N., instructor (research) in agricultural engi- 


A strong. sturdy mill neering, Michigan State College, East Lansing, Mich. (Mail) 416-B ‘g 
8 y Hawthorne. fi 


built esp ecially for those ee = Rubashewsky, William E., draftsman, Canadian Co-Operative Imple- 
who have a moderate J) | i ments, Ltd., Winnipeg, Man., Canada. (Mail) 654 Prince Rupert Ave. t 
amount of grinding with a. 4 e . Ryan, Edward C., junior cost engineer, John Deere Des Moines 
a medium amount of << . Works. (Mail) 1115 2nd St., Ames Iowa. 

# Segler, G., research engineer, National Institute of Agricultural Th 
Engineering, Wrest Park, Silsoe, Bedfordshire, England. eC 


’ ? : . Smith, H. L., branch manager, Massey-Harris Co., Ltd. (Mail) cust 
JAY BEE Crackerjack gives maximum power with- 242 Terminal Ave., Vancouver, B. C., Canada. 


out use of a jackshaft. Equipped with two-sack Stefan, Walter J. assistant zone manager, International Harvester time 
type collector. Hammers are of special alloy-steel. Co. (Mail) 708 Birch St., Atlantic, lowa. 


. ase : : Stephens, Merton V., instructor in agricultural engineering, Alabama 
36-ounce weight. All construction in keeping with Seatinis tales, telnen, tte, 


the noted JAY BEE principles of strength, con- Thompson, Robert L., Jr., assistant county agent, Kinston, N. C. 
venience and dependability. Thomson, W. C., agricultural engineer, Soil Conservation Service, 

: : : USDA. (Mail) 605 Main St., Big Spring, Tex. 
JAY BEE Mills are made in many Sizes and models Wherry, C. Norwood, agricultural engineer, Bureau of Plant In- 
for every grinding purpose. Write for details about dustry, Soils, and Agricultural Engineering, USDA. (Mail) Box 107, 
stationary or portable mills and mill parts. Su. E. Toledo, Obie. : 

White, Cecil A., field representative, Polson Implement Co. (Mail!) Fy 

i 3307 Jefferson Ave., Yakima, Wash. 
J. B. SEDBERRY, Inc. Dept. K, Franklin, Tenn. White, John A., Jr., chief engineer, Be-Ge Mfg. Co., 885 N. Mon- 


terey St., Gilroy, Calif. | (Continued on page 562) 


power available. 
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1. FULL BITE TRACTION. 


Unique, flat tread spreads from 
shoulder to shoulder, forces 
every inch of every lug to take 
a deeper, stronger grip. 


2. LOCKED LUGS. Each tug 


is center-supported — locked 
firmly into the backbone to 
brace against costly layback. 


3. SMOOTHER-RIDING 
BACKBONE SURFACE 


lasts longer on highway or hard 
. ground. Prevents scraping, scuf- 
fing, wasteful wear. It cuts trac- 
tor tire costs, and sides easier. 


The exclusive combination of extra features in U. S. Royal Tractor Tires give you satisfied, permanent 
customers—customers who know they can count on Royals for longer wear, better traction every 
time. And like all U.S. Royals, these better tractor tires are sold only through independent dealers. 


the finest tires you can buy are 


1 U.S. ROVALS by U. 8, RUBBER 
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Applicants for Membership 
(Continued from page 560) 
White, Roy D., soil conservation engineer, Jicarilla Indian Agency, 
Dulce, N. M. 


Whitney, Lewis H., chief engineer in charge of chain design, 
Whitney Chain & Mfg. Co., Hartford, Conn. 


Whittemore, Hiram D., Inspector, David Bradley Mfg. Works. 
(Mail) 571 S. Greenwood Ave., Kankakee, III. 


TRANSFER OF GRADE 


Ahmed, M. S., Muna-Zil-Sharaf, Baghbanpura, Lahore, Pakistan, 
(Junior Member to Member) 


Dillon, Paul, rental supervisor and agricultural engineer, Shary 
Farms, Inc., Mission, Tex. (Mail) R. R. No. 1, Box B-6 (Junior 
Member to Member) 


Happe, Melvin, project engineer,~New Holland Machine Division, 
The Sperry Corp., New Holland, Pa. (Mail) R. R. 2. (Junior Member 
to Member) 


Melson, Richard E., manager, Pocahontas Mills, Inc., Pocahontas, 
Iowa (Junior Member to Member) 
Roberts, J. Arnold, director, agricultural engineering service, New 


Brunswick Department of Agriculture, Fredericton, N. B., Canada. 
(Junior Member to Member) 


NEWS FROM ADVERTISERS 


New Products and Literature and Business Changes 
Announced by AGRICULTURAL ENGINEERING Advertisers 


Chain Vises. The Baldwin-Duckworth Division of Chain Belt Co., 
Springfield, Mass., has recently placed on the market two new Baldwin- 
Rex chain vises. These new vises simplify the process of taking roller 
chain apart. The forged steel jaws securely hold the chain while 
properly applied blows with an ordinary drift will quickly remove the 
pin. Each vise has the jaws so shaped that the pin link to be removed 
has a firm seating on the edges of the jaws. 


Both vises are easily adjustable to fit chains within their range of 
sizes. Vise No. 1 will handle single width roller chains from 14 to 
2 in pitch and double width roller chains D-40 and D-50. Vise No. 2 
will handle single width chains from 1 to 2 in pitch and double width 
chains from D-80 to D-160. For further information on Baldwin-Rex 
Chain Vises ask for Bulletin No. 48-4. 


New Wheel Catalog. French & Hecht Division, Kelsey-Hayes 
Wheel Co., Davenport, Iowa, announce a comprehensive new wheel 
catalog which should prove of notable value to manufacturers and 
product designers of mobile equipment for agriculture and of the 
many wheeled tools and conveyances in the broader range of general 
industry. This catalog contains illustrations of the various wheel 
types, size and part tables, together with cross sections showing the 
construction, parts numbers on production disk wheels, cast iron wheels, 
custom-built steel spoke wheels —and essential parts for production 
items such as bolts, nuts, clamps, caps, etc., required for safe and effi- 
cient mounting. This catalog will be sent promptly on inquiries sent 
in on business letterheads. 


New 2-Plow Tractor. A brand new Massey-Harris tractor is making 
its bow. -Successor to the company’s light 2-plow “20”, the new “22” 
tractor adopts a huskier, more powerful engine . . . bigger, quick- 
acting brakes . . . a new grille styling . . . and a new depth-o-matic 
system for faster, easier, and more accurate field work. With its larger 
engine, 140-cuin displacement, the “22' handles any two-plow field 
is job or belt work requiring comparable power. 
j The new Massey-Harris ‘22’ is claimed to bring new efficiency 
: in a hydraulic unit lift with its depth-o-matic system. It's a small anc 
[ compact unit, completely out of the way, leaving the platform unob- 
f 


r many uses A “packaged” hydraulic 


many ADVANTAGES: system that provides the 


equipment manufacturer 


with a quick, easy, low-cost installation and assures his cus- at a touch of the control handle and lowering the implement, unde: 


: structed. Fast operating, easy to control, Depth-o-matic features man 
q 
‘ 
: 
3 q 
tomers long, trouble-free service. Vickers Power Pack includes pressure, back into the ground. Fast or slow action, as preferred by 


time and money saving advantages. This powerful unit operates witi 


either mounted or semi-mounted tools, raising them to full clearanc: 


vane (not gear) pump, overload relief valve, oil tank, filter the operator, is obtained by lateral movement of the control handle 


and operating valve. Available from stock in nominal capaci- The block for the Model “22” engine is cast in one piece of toug): 
ties of 2, 5 and 7 gpm at 1200 rpm erosion-resisting alloys. Crankshaft is fully counter-weighted, dynam:- 
and for maximum recommended cally and statically balanced to give top engine performance under 
operating pressure of 1000 psi. i varying conditions. Pistons are aluminum alloy, cylindrical strut-typ: 
‘ Bearings are thin-shelled and interchangeable. Thermostatically cor 
trolled cooling means a smoother running engine with longer engin« 
life. 
A complete line of low-lift shaft implements designed especially for 
the new 22” make it a tractor fully equipped to handle many farm 
jobs. 
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VICKERS Incorporated 


DIVISION OF THE SPERRY CORPORATION 
1516 OAKMAN BLVD. - DETROIT 32, MICHIGAN 
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Westinghouse | 


PLANTS IN 25 CITIES... OFFICES EVERYWHERE 


Rural Electrification Department — — 


Westinghouse 


Electric heat at his finger tips... instant heat, 
accurately controlled ... even remotely or auto- 
matically controlled ... that’s how heating should 
be on the farm. 

More and more wired farmsteads use Westing- 
house Heating Devices . . . for ice-free watering 
tanks, poultry water warmers, pig and chicken 
brooders, quick heat in the milk house, protect- 
ing pipes from freezing and dozens of other 
applications. Farmers have been quick to dis- 
cover the advantages and economies of electrical 
heating . . . they like its convenience . . . its 
flexibility . . . its safety. 

Farmers need your advice about electric heat... 
as a farm technical expert, you’ll want to furnish 
all the right answers. To make your task easier, 
Westinghouse has compiled a comprehensive 
bulletin on electric heating devices. It is full of 
up-to-the-minute information ... sound advice... 
photos and drawings of easy-to-make heating 
applications for the farm. 

Never be at a loss forthe correct answer to any 
query on electric heating .. . the simple practical 
answers are all here in this handy bulletin. Mail 
coupon today for your free copy of this valu- 


able publication. J-91726 


| 


Westinghouse Electric Corporation 
Rural Electrification Department 
P. O. Box 868, Pittsburgh 30, Pa. 


Please mail my copy of the new Westinghouse Heating 
Device Bulletin to: 


DUNG a 5 5 4d 0.010.050 00 .000504000650490005005466050s000 


B\\ Address......ccccccccccccccccccsscsssssssssssssscces 
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Designed to do the Job 
For more than fifty years we have 
built dependable steel wheels for 


movable equipment . . . agricultural 
‘and industrial. : 


“You can rely on EWC engineers to 
recommend the correct’ wheels for 
your unit. This is particularly valu- 
able when new machines or new 
models are being considered. | 


If one of our standard wheels is not 
the most efficient, we cam design and 
“manufacture special wheels. 


niet it an ib aad Eatiaslis atta 
wai mainsail 


Write for our catalog 


ee 


Today’s foremost business 


of Agricultural America 
is 


SAVING THE SOIL! 


Facts and figures constantly appear on appalling waste by 
runoff and erosion! With specially designed, and most ef- 
ficient farm-owned tools available, the task of saving the 
soil is squarely up to individual farmers — with coopera- 
tion by Agricultural Engineers. 


Martin HUMMER, the 
farm terracer with 


New 
e Improved 
unequaled pedigree IDEAL 
Builds terraces to engineers’ standards, HUMMER 


faster, with fewer 
rounds, saving labor 
and fuel costs. Powered 
by farm tractor 
or animals. 


Have ycu seen 
‘ the New Martin 
ma. improvements ? § 


Send for 
Bulletin. 


3 wheels — 
2 rear drum 
discs. 


| OWENSBORO DITCHER & 
GRADER CO., Inc. 
Box 50 Owensboro, Kentucky 


Model 80 
Blade suspension in- 
dependent of frame. 
2 rear drum discs. 
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PROFESSIONAL DIRECTORY 


Ce ee eee IMM MUL Au MALU LLL MLM LL UL LM UL 


FRANK J. ZINK ASSOCIATES 


Agricultural Engineers 


Consultants on product development, designs, research, 
market research, public relations 


Suite 4300, Board of Trade Bidg. 
Telephone: Harrison 0723 Chicago 4, Illinois 


OLSON MANAGEMENT SERVICE 


Drainage and Erosion Control Engineering, Structure Design, 

Farm Architectural Service, Work Simplification Studies, 

Product Application Engineering, Management, Soil Surveys, 
and Testing. 


904 W. Stephenson St., Freeport, Ill. Tel. State 2601 


RATES: Announcements under the heading ‘‘Professional Directory’’ in 
AGRICULTURAL ENGINEERING will be inserted at the flat rate of 
$1.00 per line per issue; 50 cents per line to A.S.A.E. members. Mini- 
mum charge, four-line basis. Uniform style setup. Copy must be 
received by first of month of publication. 


Personnel Service Bulletin 


The American Society of Agricultural Engineers conducts a Personne! 
Service at its headquarters office in St. Joseph, Michigan, as a clearing 
house (not a placement bureau) for putting agricultural engineers seek- 
ing employment or change of employment in touch with possible employ- 
ers of their services, and vice versa. The service is rendered without 
charge, and information on how to use it will be furnished by the Society. 
The Society does not investigate or guarantee the representations made 
by parties listed. This bulletin contains the active listing of ‘‘Positions 
Open’’ and ‘‘Positions Wanted’’ on file at the Society’s office, and infor- 
mation on each in the form of separate mimeographed sheets, may be 
had on request. ‘‘Agricultural Engineer’’ as used in these listings, is not 
intended to imply any specific level of proficiency, or registration, or 
license as a professional engineer. 


Norte: In this Bulletin the following listings still current and previ- 
ously reported are not repeated in detail. For further information see 
the issue of AGRICULTURAL ENGINEERING indicated. 


PosiTIONS OPEN 1947 APRIL—O-552. 1948 APRIL—O-612, 615. 
JULY—O-624, 627, 629, 630. AUGUST—O-633. SEPTEMBER— 
0-641. OCTOBER—O-643, 648. NOVEMBER—O-650, 651, 652, 653. 


PosITIONS WANTED: 1948 MARCH—W-146. APRIL—W-158. 
MAY—W-169. JUNE—W-179. AUGUST—W-184, 189. OCTOBER 
—W-194. NOVEMBER—W-195, 196, 197, 198, 199, 200, 201, 202, 
203, 204. 


NEW POSITIONS WANTED 


AGRICULTURAL ENGINEER desires research development or 
teaching in farm power and machinery with private company or in pub- 
lic service. BS deg in mechanical engineering 1947, BS deg in agricul- 
ture 1947, and MS deg in agricultural engineering expected January 1949, 
all at University of Wisconsin. Experience in teaching mechanics and 
farm power and machinery, 1% yr. Design and development of vacuum 
seed harvester, 3 mo. War enlisted and commissioned service, USNR, 2 yr. 
No disability. Available Feb. 15, 1949. Married. Age 25. Salary 
open. W205. 


AGRICULTURAL ENGINEER desires research or development work 
in soil and water field in private or government service. BS deg in agri- 
cultural engineering, Michigan State College. Experience as technician 
in metallurgical laboratory, 3 yr; assistant in soils experiment plots, 
Michigan State College, 3 mo. Enlisted and commissioned war service 
in Air Corps, 2 yr. No disability. Available July 1, 1949, or possibly 
April 15, 1949. Married. Age 28. Salary $3300. W-206. 


AGRICULTURAL ENGINEER desires design and development work 
with private company in power and machinery field. BS deg in agricul- 
tural engineering, University of Illinois, 1948. Farm background. War 
enlisted service in 10th Armored Division, 22 mo. Slight deafness due 
to shell concussion. Available now. Single. Age 24. Salary open. W-207. 


AGRICULTURAL ENGINEER desires development or sales work 
in rural electrification, or development work in soil and water field. 
BS deg in agricultural engineering expected May 1949, University of 
British Columbia. Dominion geodetic survey one summer; provincial 
land utilization survey one summer. War service as radar mechanic 
and navigator, RCAF and RAF, 3 yr. No disability. Available May 
1949. Married. Age 27. Salary $2600. W-208. 


AGRICULTURAL ENGINEER desires development or research work 
in rural electrification or product processing with private company or 
public service agency. BS deg in agricultural engineering 1942, Okla- 
homa A & M College. MS deg in engineering expected Feb. 1949, Pur- 
due University. Commercial experience in design and development of 
farm electric equipment, 1 yr; agricultural engineering research assistant 
2 yr. War commissioned service, Corps of Engineers. No disability. 
Available Feb. 28, 1949. Married. Age 27. Salary open. W-209 


AGRICULTURAL ENGINEER desires teaching, research, or ex- 
tension work in power and machinery or soil and water field. BS deg 
in agricultural engineering, 1942, Clemson College. MS deg in agri- 
cultural engineering expected Feb. 1949, Purdue University. Farm back- 
ground. Instructor in soil and water, 9 mo. Instructor halt .ime 15 
mo. War commissioned service in Air Corps 3% yr, including 14 mo as 
B-17 pilot. No disability. Available Feb. 15, 1949. Married. Age 27. 
Salary open. W-210. 
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Disc harrows are one of the most widely used 
farm implements. The nature of the work done by this unit re- 
quires that it operate under the most adverse conditions. 


In the design shown two standard single-row Timken Bearings, 
mounted indirectly are used at each end of the shaft. Economy 
of mounting is assured since the closure is the standard annular 
groove type and the bearing setup provided by means of lock 
nuts, washers and cotter pins. 


Bring your bearing problems to Timken engineers for prompt, 
economical solution. 


THE TIMKEN ROLLER BEARING COMPANY, CANTON 6, OHIO 
CABLE ADDRESS “‘TIMROSCO” 
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